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ABSTRACT 
This study was situated in an educational technology course, Digital Learning in 
the PK-6 Classroom. The purpose of the present study was to investigate the relationship 
between preservice teachers’ self-reported TPACK and their performance in integrating 
educational technology into lesson plans. The relationship between students’ self-
reported responses to a post-TPACK survey and their graded performance of lesson plans 
via TPACK-based technology integration assessment rubric scores were investigated 
using a Pearson product-moment correlation analysis. The results of the Pearson 
correlation indicated that both the survey data and the lesson plan evaluation rubric 
constructs showed high internal consistency within each instrument, but there was a weak 
negative correlation between the same constructs assessed via different methods (survey 
and the rubric). The negative correlations suggest that the students who report high levels 
on the constructs via the survey are actually receiving lower evaluation/assessment scores 
on the lesson plan. 
The study also attempted to explore how preservice teachers integrate digital 
technologies into their lesson plans that were designed as a course assignment. Both 
descriptive statistics of students’ lesson plan evaluations and content analysis of lesson 
plans were employed to address this research question. Content analysis revealed that 
preservice teachers incorporated digital technologies at differential compatibility levels 
for curriculum goals and instructional strategies.  
The findings of this study have pointed out that self-reported assessment of 
preservice teachers’ technology knowledge is higher than their actual ability to integrate  
technology with content and pedagogy into lesson plans. Improving preservice teachers’ 
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technological knowledge should not only be restricted to educational technology courses. 
In fact, teacher education programs should redesign various methods courses (like 
literacy, science, social studies, math) to help preservice teachers design lesson plans not 
only with content and pedagogical knowledge but also with technological knowledge. 
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CHAPTER 1.    INTRODUCTION 
The fact that technology has been used in educational settings cannot be ignored. 
Although subject matter knowledge has been regarded as indispensable for teachers, 
pedagogical strategies play an important role for teachers to support student learning. For this 
reason, different models for teacher knowledge have been put forward by numerous 
researchers (e.g., Elbaz, 1983; Grossman, 1990; Leinhardt & Smith, 1985; Niess, 2011; 
Mishra & Koehler, 2006; Shulman, 1986a, 1987). In addition to content and pedagogy 
knowledge teachers need for quality teaching, the rapid development of digital technologies 
in recent years has added one more knowledge domain that teachers must master. That is, 
teachers are now expected to have a good command of technology and integrate it 
successfully in teaching practices to better improve and support student learning.  
Due to the widespread use of technology in every aspect of life, successful 
technology integration has also been critical in teaching and learning practices. Much 
research has been devoted to the investigation of teachers’ technology integration in teaching 
(Ertmer, Ottenbreit-Leftwich, & Tondeur, 2014; Kim, Kim, Lee, Spector, & DeMeester, 
2013; Messina & Tabone, 2012). One important focus on technology integration research has 
been to examine preservice teachers’ knowledge about technology integration. Therefore, a 
considerable amount of research has investigated preservice teachers’ technology integration 
by eliciting their knowledge of technology through self-reporting instruments such as 
surveys, interviews, or reflective journals (e.g., Chai, Koh, & Tsai, 2010; Izadinia, 2015b; 
Lai & Calandra, 2007; Mishra & Koehler, 2005; Schmidt, Baran, Thompson, Mishra, 
Koehler, & Shin, 2009). Although studies exploring the knowledge of preservice teachers via 
self-reporting instruments provide insights into their knowledge of technology integration, 
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previous research has highlighted a mismatch between teachers’ self-assessed knowledge of 
technology and their actual integration of technology in practice (Abbitt, 2011; Harris, 
Grandgenett, & Hofer, 2010). In particular, it was found that while preservice teachers use 
technology in their daily life, their integration of digital technologies into teaching and 
learning environments is not at the desired level (Keating & Evans, 2001; Lyublinskaya & 
Tournaki, 2014; Niess, 2005; Ottenbreit-Leftwich, Glazewski, Newby, & Ertmer, 2010; 
Sang, Valcke, van Braak, & Tondeur, 2010). For instance, a preservice teacher shares photos 
and videos on Facebook, but may not use Facebook for an instructional purpose. Similarly, 
she can post a tweet on Twitter about how she feels and what she thinks, but may not use 
Twitter to post a summary of the day’s events in a classroom. In other words, while a teacher 
might very well use technology in their daily life, it may be more challenging to integrate 
pedagogically appropriate technologies in teaching. 
It appears that assessing merely preservice teachers’ knowledge about technology 
integration may not ensure successful technology integration in practice. Despite the 
remarkable differences in theory and practice with technology integration, very few studies 
have attempted to investigate performance-based assessment of preservice teachers’ 
technology integration (e.g. Graham, Borup, & Smith, 2012; Harris et al., 2010; Kopcha, 
Ottenbreit-Leftwich, & Jung, 2014; Mouza & Karchmer-Klein, 2013; Mouza, Yang, Pan, & 
Yilmaz-Ozden, 2017). In fact, performance-based assessment, which provides strategies for 
not only acquiring knowledge but also applying the knowledge and skills through tasks 
meaningful and engaging to students (Hibbard, 1996), presents an evidence-based approach 
to assessing preservice teachers’ technology integration, and may complement self-reported 
knowledge of technology integration obtained by instruments such as surveys. It appears 
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useful to examine preservice teachers’ knowledge through self-reporting instruments (e.g., 
surveys, interviews) and document their demonstrated technology integration performance 
with teaching artifacts they produce (e.g., lesson plans). This study combines both 
approaches by administering a Technological Pedagogical Content Knowledge (TPACK) 
survey (Schmidt et al, 2009) among preservice teachers majoring in elementary or early 
childhood education, while assessing their lesson planning performance using a technology 
integration assessment rubric (Harris, et al., 2010). TPACK represents three foundational 
knowledge bases (i.e., content, pedagogy, and technology) teachers must acquire, and the 
interplay of these components across various contexts influence “the extent and quality of 
educational technology integration” (Koehler & Mishra, 2009, p. 62). 
Statement of the Problem  
As technology is extensively infused within our personal and professional lives, there 
is an increasing need for the appropriate use of technology in teaching and learning. To better 
meet the technological demands of the contemporary era, preservice teachers need to be 
equipped with the necessary competencies to appropriately infuse educational technology 
with content and pedagogy. For this reason, it is vital to design, evaluate, and redesign 
teacher education programs that will assist preservice teachers attain the desired technology 
integration skills (Goktas, Yildirim, & Yildirim, 2009; Lyublinskaya & Tournaki, 2014). One 
important way that will address this need is to focus on developing preservice teachers’ 
TPACK in teacher education programs (Habowski & Mouza, 2014; Mishra & Koehler, 2006; 
Mouza, Nandakumar, Yilmaz-Ozden, & Karchmer-Klein, 2017). To this end, this study was 
situated in an educational technology course that was designed around the TPACK 
framework. 
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Purpose of the Study 
The present study was situated in an educational technology course, Digital Learning 
in the PK-6 Classroom. The purpose of this study is to investigate the relationship between 
preservice teachers’ self-reported TPACK and their performance in implementing 
technologies. The study also attempts to explore how preservice teachers integrate digital 
technologies into their lesson plans.  
Research Questions 
The following research questions were addressed in this study: 
1. Is there a relationship between the preservice teachers’ self-reported TPACK post 
survey scores and their ability to integrate technology into lesson plans?  
2. How do preservice teachers (elementary and early childhood education majors) 
integrate digital technologies into lesson plans? 
Significance of the Study 
This study is significant in several ways. First and foremost, it is particularly 
important to uncover the technology integration practices of preservice teachers while 
completing their preparation program. Considering the reported discrepancies between 
preservice teachers’ self-reporting knowledge of TPACK (Keating & Evans, 2001; 
Lyublinskaya & Tournaki, 2014; Niess, 2005; Ottenbreit-Leftwich, Glazewski, Newby, & 
Ertmer, 2010; Sang, Valcke, van Braak, & Tondeur, 2010) and their actual implementation of 
educational technologies in teaching artifacts, it is highly important to examine preservice 
teachers demonstrated TPACK competencies through performance-based assessment. As 
technology is now an integral part of teaching and learning process, there is a heightened 
anticipation for preservice teachers to meaningfully integrate educational technology in their 
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students’ learning experiences (Bai & Ertmer, 2008; Davies & West, 2013; Tondeur, van 
Braak, Sang, Voogt, Fisser, & Ottenbreit-Leftwich, 2012). Moreover, this substantial need 
for technology integration has also been highlighted by the standards released by the 
National Council for Accreditation of Teacher Education (NCATE, 2008). Results and 
findings of this study contribute to an understanding of the current state of preservice 
teachers’ technology integration by investigating the relationship between their self-reported 
TPACK development as well as their demonstrated performance of TPACK in lesson 
planning.  
Second, this study is situated in an introductory educational technology course 
required for preservice teachers who are elementary and early childhood education majors. 
The findings emerging from the complementary analysis of self-assessed TPACK surveys 
and ratings of lesson plans via a TPACK-Based Technology Integration Assessment Rubric 
may allow for a more reliable investigation of preservice teachers’ TPACK, which can 
inform teacher education programs whether such semester-long courses could offer 
opportunities for desirable TPACK growth. In addition, the findings may inform teacher 
education programs if a curricular revision is needed for preparing preservice teachers with 
successful technology integration competencies. 
Thesis Outline 
This thesis aims to investigate preservice teachers’ integration of digital technologies 
into lesson plans in an educational technology course. For this purpose, this chapter 
introduced the statement of problem and presented the purpose of the study along with 
research questions. In addition, the significance of the study was briefly discussed. The 
remainder of the thesis is organized as follows. 
Chapter 2 reviews the development of TPACK and introduces the TPACK conceptual 
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framework. It also provides a discussion of studies focusing on TPACK assessment. Chapter 
3 focuses on the research methodology employed in this study. Chapter 4 presents the 
findings of the study regarding the research questions based on the lesson plan rubric scores 
and self-reported survey results. Chapter 5 summarizes the study addressing the research 
questions and discusses the major findings of the study. It then presents the implications of 
the study. The chapter concludes with the limitations of the study and recommendations for 
future research.  
Key Terms and Concepts 
Context: Context is defined by different researchers as subject matter, grade level, student 
background, available technologies, the design and characteristics of learning environments, 
supporting elements available in the school, and societal conditions such as state and national 
standards (Kelly, 2008; Mishra & Koehler, 2006; Porras-Hernandez and Salinas-Amescua, 
2013; Rosenberg & Koehler, 2015).  
Performance-based assessment: The assessment provides strategies for not only acquiring 
knowledge but also applying the knowledge and skills through tasks meaningful and 
engaging to students (Hibbard, 1996). 
Technological Knowledge (TK): Knowledge of basic technologies (i.e. books, chalks) and 
digital technologies (i.e. Internet, hardware, software) to accomplish the targeted task 
(Mishra & Koehler, 2006). 
Technological Content Knowledge (TCK): Knowledge of understanding the technology 
and content harmoniously and the fact that they influence and constrain each other (Mishra & 
Koehler, 2006). 
Technological Pedagogical Knowledge (TPK): Knowledge of how to use specific 
technologies in specific ways to change learning and teaching. Knowing the pedagogical 
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benefits and constrains of technologies (Mishra & Koehler, 2006). 
Technological Pedagogical Content Knowledge (TPACK): Knowledge of the interaction 
of content, pedagogy, and technology. Being able to teach a specific content with specific 
techniques and methods and appropriate technologies (Mishra & Koehler, 2006). 
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CHAPTER 2.    LITERATURE REVIEW 
 This chapter provides the related literature and is divided into two sections. The first 
section focuses on the development of TPACK, the conceptual framework followed in the 
study. The second section discusses how TPACK is measured with a specific focus on 
preservice teachers. 
TPACK Development 
There has been a great emphasis on teachers’ subject matter knowledge, and it is 
believed that if a teacher was well-equipped with subject matter knowledge, it would support 
student learning in a positive way. Accordingly, a large body of research is accumulated on 
teachers’ pedagogical knowledge. Shulman (1986) drew attention to the importance of 
subject matter knowledge and first introduced the notion of pedagogical content knowledge 
(PCK). According to Shulman’s construct of pedagogical content knowledge, teacher 
knowledge included at minimum the seven knowledge categories as follows: 
(a) knowledge of content; (b) knowledge of pedagogy; (c) knowledge of 
curriculum; (d) knowledge of learners and learning; (e) knowledge of contexts of 
schooling; (f) pedagogical content knowledge; and (g) knowledge of educational 
philosophies, goals, and objectives. (Shulman, 1987, p. 8)  
 
Despite the fact that there were traditional technologies used by teachers in 
educational settings throughout history, Shulman did not bring up a technology knowledge 
component for the notion of PCK (1986). Mishra and Koehler (2006) noted that the absence 
of technology in PCK is due to the fact that technological tools at the time were not as 
visualized as they are today. However, with the increasing number of various digital 
technologies, technology integration into teaching and learning environments gained 
importance. Accordingly, this need required teachers to use and integrate technology 
effectively for teaching. As technology became a more integral part of the teaching and 
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learning process, frameworks that foreground technology appeared. As such, the TPACK 
(previously known as TPCK) framework was proposed by Mishra and Koehler (2006) and 
has since been the focus of much research.  
In the evolution of TPACK, different researchers named PCK with differing 
terminology. Mishra (2009) stated that he specifically pointed out the triad of constructs – 
technology, pedagogy, and content - first in his doctoral dissertation in 1998, although he 
used the word “learning theory” or “theory” instead of “pedagogy” in his dissertation. This 
triad of technology, pedagogy, and content was later developed into the TPACK framework. 
Pierson’s (1999) interpretation of teachers’ knowledge likewise used the terms 
content knowledge, pedagogical knowledge, and technology knowledge. Moreover, the 
diagram she used in her dissertation might be viewed as laying the foundation for the current 
conceptualization of TPACK (Pierson, 1999, p. 225). Pierson (2001) even mentioned the 
intersection of three types of teacher knowledge and stated that the center of her diagram 
“represents the intersection, or technological-pedagogical-content knowledge, which is true 
technology integration” (p. 427). She used the word “true technology integration” for the 
current TPACK acronym.  
Other researchers pointed out how teachers perceive using technology for different 
purposes and offered a similar concept to the current TPACK framework. For instance, 
Keating and Evans (2001) stated that preservice teachers feel comfortable when using 
technology for personal purposes; however, they do not have the same comfort with using 
technology as an educator. Thus, Keating and Evans (2001) offered a concept of 
“technological pedagogical content knowledge (TPCK)” to improve technology skills of 
preservice teachers (p. 1671).  
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A number of researchers did not directly state the technology component of PCK, but 
used different terminology to refer to technology knowledge of teachers. For example, using 
Shulman’s PCK, Niess (2001) discussed how teacher education programs might integrate 
“electronic technologies” into their courses and programs to better train preservice teachers 
(p. 102). Likewise, other researchers used different terms to emphasize the importance of 
teachers’ technology knowledge. While Garofalo, Drier, Harper, Timmerman and Shockey 
(2000) used the term “Technology-based activities,” Pope and Golub (2000) used 
“technology infusion.” Gunter and Baumbach (2004) used the term “curriculum integration” 
which meant integrating technology into curriculum, and Franklin (2004) used electronic 
pedagogical content knowledge (e-PCK). 
As noted above, prior studies focused on the integration of technology, highlighting 
the importance of successful technology integration for teachers (e.g., Zhao, 2003; Hughes, 
2004).  For example, Zhao (2003) mentioned four types of technology teachers need to 
know: (a) technologies used for classroom management; (b) technologies for instruction; (c) 
technologies for teachers to know more about their students; and (d) technologies for 
different subject matter. Zhao pointed out the importance of technology in education for 
teachers to understand how technology affects student learning as well as using it as a tool. 
Thus, he recommended not keeping technology knowledge separate from pedagogical 
content knowledge of teachers. 
Hughes (2004) named teachers as “technology integrationists” to strengthen student 
learning and provided four principles including: “(a) connecting technology learning to 
professional knowledge; (b) privileging subject matter and pedagogical content connections; 
(c) using technology learning to challenge professional knowledge; and (d) teaching many 
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technologies” (p. 345). Based on the points underscored by Zhao and Hughes, it goes without 
saying that technology is an integral part of the teaching and learning process, so teachers are 
expected to integrate technology appropriately for better learning outcomes for their students.  
Angeli and Valanides (2005) expanded Shulman’s (1986) pedagogical content 
knowledge model and used the term Information and Communication Technology (ICT)-
related PCK. The researchers recommended that this model could be used in educational 
technology courses and teacher education programs and provided five principles. Although 
they did not name the knowledge areas as they are labeled in the TPACK framework, they 
had similar principles. These principles are: (a) topics to be taught with ICT; (b) identify 
representations to transform content; (c) identify teaching strategies; (d) select ICT tools to 
afford content transformations and support teaching strategies; and (e) infuse ICT activities 
in the classroom (Angeli & Valanides, 2005, p. 294). 
Irving (2006) drove the readers’ attention into “learning with technology” using the 
electronic resources, interactive websites, software, hardware, teleconferencing technologies, 
online databases, course management systems, assistive technologies for special education 
students, and so on (p. 6). In order to summarize these references to technology, Irving 
(2006) used the term “electronic PCK (e-PCK)” and emphasized the importance of 
harmonizing technology with content and pedagogy knowledge as follows: 
ePCK, electronic pedagogical content knowledge, includes the knowledge 
classroom teachers need in addition to the knowledge of their content domain, 
pedagogy, and curriculum in order to integrate educational technology 
successfully into their teaching. (p. 13) 
 
Additionally, Guerrero (2005) pointed out the importance of teachers’ technology 
knowledge and proposed a new domain called pedagogical technology knowledge (PTK) as a 
result of three knowledge domains: general pedagogical knowledge, subject matter 
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knowledge, and pedagogical content knowledge. 
Niess (2005) used the term Technology PCK for pedagogical content knowledge and 
used the acronym TPCK. Similar to Keating and Evans (2001), Niess (2005) emphasized the 
importance of developing technology PCK in teacher education programs and stated that 
technology can impact and change teaching and learning. In her study, Niess (2005) 
improved the four components of Grossman (1990) and proposed a theoretical framework 
around TPCK. They are: (a) concept of teaching a particular subject matter by integrating 
technology into learning environment; (b) knowledge of instructional technologies and 
teaching particular topics with technology; (c) knowledge of students’ understanding and 
learning with technology in a specific subject; and (d) knowledge of curriculum and 
integration of technology in the subject area (Niess, 2005). 
As revealed by the studies discussed above, a rapidly growing number of research has 
been conducted on technology and learning. The central role of technology in learning and 
teaching practices have been explored in various studies (e.g., Hughes, 2004; Koc, 2011; 
Kopcha, 2010; Zhao, 2003). Other studies connected technology with content and pedagogy 
and viewed technology as a critical component of learning and teaching in relation to the 
development of TPACK (e.g., Angeli & Valanides, 2005). Many have added technology to 
Shulman’s (1986) PCK framework and proposed that technology should be appropriately 
integrated in instructional processes. However, as noted above, there was not a unified 
consistency among these studies in naming or representing the role of technology in learning 
and teaching until Mishra and Koehler (2006) initially put forward the TPCK framework, 
which explicitly represented technology as a knowledge domain for teachers that interrelates 
with content and pedagogy. In their TPCK framework, Mishra and Koehler (2006) described 
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the knowledge base for teachers to effectively teach with technology considering the growing 
importance of digital technologies. The framework was first introduced as TPCK; however, 
Thompson and Mishra (2007) announced the framework was renamed TPACK, which is 
currently used by the field. 
Conceptual Framework: TPACK 
Aforementioned above, topics related to technological content knowledge and 
technology integration have been researched for years. According to Mishra and Koehler 
(2006), most studies focusing on teachers’ technology knowledge did not have a clearly 
articulated theoretical or conceptual framework. Based on Shulman’s (1986) PCK notion, 
Mishra and Koehler (2006) added a technology component and proposed the TPCK 
framework and later renamed it as TPACK. This conceptual framework includes three 
foundational domains of teacher knowledge: content, pedagogy, and technology.  
Table 2.1 Explanation of TPACK Domains 
Knowledge Abbreviation Explanation 
Content 
Knowledge 
CK Knowledge about actual subject matter that is to be learned or taught. 
Understanding the fundamentals of disciplines. 
Pedagogical 
Knowledge 
PK Knowledge about processes and methods of teaching and learning. 
Knowledge about student learning, classroom management, techniques 
used in classroom, strategies for assessing the understanding of students. 
Technological 
Knowledge 
TK Knowledge of information and emerging technologies to accomplish the 
targeted task.  
Pedagogical 
Content 
Knowledge 
PCK Knowledge of understanding subject matter and finding different ways/ 
methods/ techniques, adapting and tailoring the materials to help students 
better understand the subject matter.  
Technological 
Content 
Knowledge 
TCK Knowledge of understanding the technology and content harmoniously 
and the fact that they influence and constrain each other.  
Technological 
Pedagogical 
Knowledge 
TPK Knowledge of how to use specific technologies in specific ways to 
change learning and teaching. Knowing the pedagogical benefits and 
constrains of technologies. 
Technological 
Pedagogical 
Content 
Knowledge 
TPACK Knowledge of interaction content, pedagogy, and technology. Being able 
to teach a specific content with specific techniques and methods and 
appropriate technologies.  
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The TPACK framework consists of seven domains that reflect teacher knowledge: 
content knowledge (CK), pedagogical knowledge (PK), technological knowledge (TK), 
pedagogical content knowledge (PCK), technological content knowledge (TCK), 
technological pedagogical knowledge (TPK), and technological pedagogical content 
knowledge (TPACK). According to the Handbook of Technological Pedagogical Content  
Knowledge (TPCK) for Educators, Koehler and Mishra (2008) explained each knowledge 
domain as shown in Table 2.1. 
As it is seen in Figure 2.1, the TPACK framework encompasses three knowledge 
bases that interdepend on each other. This interdependent relationship of the TPACK 
components is reported to be interactive and influence each other. Therefore, a successful 
integration of TPACK requires teachers/practitioners to understand the knowledge domains 
as well as context, and apply them accordingly. For example, subject matter (content) may 
determine which technologies to use to teach a content in a discipline. Specifically, advanced 
computing technologies may play a major role in the teaching of disciplines such as 
mathematics and engineering in which visualization and graphical representation are of great 
importance (Mishra & Koehler, 2008). Because education is not a linear/straightforward 
phenomenon, it is “ill-structured” (Mishra & Koehler, 2005). Thus, it is hard to expect a 
single one-size-fits-all educational technology integration model. Because different content 
areas may entail different pedagogical approaches and technology use, it is crucial to ensure 
that preservice teachers develop TPACK as part of their teacher training. As TPACK 
framework offers an explicit account of technology in preservice teachers’ learning, it is 
likely to bring about desired TPACK outcomes for preservice teachers. Therefore, the 
TPACK framework was the conceptual framework that guided this study. 
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Figure 2.1 Components of technological pedagogical content knowledge  
 
TPACK as a conceptual framework embraces the interplay between different teacher 
knowledge bases but also emphasizes the importance of context for teacher education. (Chai, 
Koh, & Tsai, 2013; Rosenberg & Koehler, 2015; Voogt, Fisser, Roblin, Tondeur, & van 
Braak, 2012). Context is an important, and often neglected element of the TPACK 
framework. Various researchers have used such elements to describe context: “subject 
matter, grade level, student background, and available technologies” (Mishra & Koehler, 
2006; p. 1032), designing learning environment and characteristics of learning environments 
(Kelly, 2008), and design and layout of the classroom, supporting elements available in the 
school, and societal conditions such as state and national standards (Porras-Hernandez & 
Salinas-Amescua, 2013). These different contextual factors may allow researchers/educators 
to explain how and to what extent TPACK is achieved. Depending on the differential context 
of various teaching and learning conditions, such factors may be useful to help understand 
how TPACK develops in these environments. 
16 
Preservice Teachers: Assessment of TPACK 
The basis of the TPACK framework draws upon the interrelationship of several 
knowledge domains that occur in a dynamic environment (Koehler & Mishra, 2005; Mishra 
& Koehler, 2006). Teachers’ knowledge domains representing their understanding of the 
instructional process can be the result of multiple factors. However, the TPACK framework 
has viewed technology as an organic part of the teaching and learning process and integrated 
the technology knowledge explicitly in the TPACK framework (Abbitt, 2011). TPACK 
research has gained tremendous momentum in the last decade from its inception, and has 
been approached from a wide-spectrum of research foci such as teachers’ perceptions, self-
efficacy beliefs, growth, instrument validation, and so on. However, assessing preservice 
teachers TPACK knowledge and changes in their TPACK growth is just one unique area of 
TPACK research (Abbitt, 2011). In this respect, the next two sections discuss TPACK 
research specifically related to the preservice teacher education context. The first section 
focuses on studies that employed self-reported survey methodology. The second section 
reports on performance-based assessment of TPACK. 
Self-Reporting TPACK Assessment 
Before the TPACK framework appeared, a number of qualitative research studies had 
been conducted which examined teacher knowledge as a complex relationship of content, 
pedagogy, and technology (e.g., Koehler, Mishra, Hershey, & Peruski, 2004; Koehler, 
Mishra, Yahya, & Yadav, 2004). Although such studies generated rich information about 
TPACK, they were viewed as time-consuming and challenging to replicate (Mishra & 
Koehler, 2005). Therefore, more quantitative measures such as surveys were developed for 
researching TPACK development and growth.   
One of the initial studies that implemented a survey instrument was Mishra and 
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Koehler (2005). The authors designed a survey to measure TPACK learning and growth for 
students enrolled in their learning by design courses. The students in teams were expected to 
build an online course for a master’s program in the college of education. In this design 
course context, the survey addressed the participants’ perceptions of the learning 
environment, their evolution of thinking in relation to different aspects of online learning, 
and TPACK growth of students throughout the design process. The participants (four faculty 
members and thirteen students) completed an online 33-item Likert-scale survey four times 
during the semester. The data collected by the second and fourth administration of the survey 
were analyzed using paired-sample t-test. The results showed that students’ perception of the 
design course had gradually become increasingly positive with the help of growing 
familiarity and experience with the design approach as well as team work. In addition, it was 
found that participants indicated changes in their thinking about content, pedagogy, and 
technology and they developed their technology skills through the design approach. Although 
Mishra and Koehler’s (2005) study suggested growth for TPACK competencies, it was 
restricted to the online course design context, and therefore may not be generalizable to 
wider contexts (Abbitt, 2011). 
Recognizing the limited contexts of the earlier TPACK survey studies, Schmidt et al. 
(2009b) designed and validated a TPACK survey for assessing preservice teachers’ 
knowledge domains of content, pedagogy, technology and their interrelationships. An initial 
pool of forty-four items was given to three national TPACK experts for content validity 
analysis (Schmidt et al., 2009). All three experts rated each of the items, provided comments 
and suggestions, and recommended other possible items for each domain. Then, Schmidt et 
al. (2009) revised the first set of items based on the ratings and recommendations from the 
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three TPACK experts. The research team then worked with two TPACK experts and rewrite 
the items for seven TPACK constructs. As a result, the TPACK survey contained 75 items to 
measure preservice teachers’ self-assessment of TPACK (8 TK items, 17 CK items, 10 PK 
items, 8 PCK items, 8 TCK items, 15 TPK items, and 9 TPACK items). The survey including 
75 items was administered to preservice teachers enrolled in an instructional technology 
course focused on using technology in PK-6 classrooms and learning environments. 
Following the first administration of the survey with 124 preservice teachers majoring in 
elementary and early childhood education, Schmidt et al. (2009b) conducted a series of factor 
analysis on the items within each subscale to understand the covariation among the items. 
The resulting TPACK survey included 47 items with strong internal consistency reliability 
ranging from .75 to .92 for the seven TPACK subscales. The authors concluded that the 
survey has proved to be a reliable instrument for measuring preservice teachers’ self-
assessment of their TPACK development. Other researchers have now adapted this 
instrument to include a wider range of content areas (e.g., literacy, science, math), and it has 
been used repeatedly to measure TPACK for various instructional contexts (Jang & Tsai, 
2012; Lin, Tsai, Chai, & Lee, 2013). 
Building upon Schmidt et al.’s (2009b) survey, Chai et al. (2010) adapted four factors 
(TK, CK, PK, TPACK) and designed an 18-item survey on a 7-point Likert scale among 889 
Singapore preservice teachers using a pre- and post-survey design. Both exploratory and 
confirmatory factor analyses were conducted on the pre-course (N=439) and post-course 
(N=365) survey data. The analysis generated a four-factor model of TK, CK, PK, and 
TPACK. In addition, TK, CK, and PK were found to be significant predictors of Singapore 
preservice teachers’ TPACK based on the regression analysis. The authors stressed that PK 
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had the largest impact on participants’ TPACK growth. A similar study investigating the 
changes in perceived knowledge in the TPACK domains with a pre-test/post-test design was 
conducted by Schmidt et al. (2009a). Using the TPACK survey, Schmidt et al. (2009a) 
administered the survey to nearly 100 preservice teachers enrolled in an introductory 
instructional technology course. The results showed that preservice teachers had significant 
gains in all TPACK components, observing the largest growth in TK, TCK, and TPACK. In 
a similar study, Shin, Koehler, Mishra, Schmidt, Baran, and Thompson (2009) explored 
preservice teachers’ development of TPACK through course experiences on a pre-test/post-
test design. Despite the relatively small sample size (n1=23, n2=17), the study found positive 
changes in preservice teachers’ TPACK development during the course. Significant changes 
were reported for TK, CK, PCK, TPK, and TPACK. 
The preceding discussion of the studies that used self-reporting instruments to assess 
TPACK development of preservice teachers suggest an overall positive TPACK growth. In 
addition, the Survey of Preservice Teachers’ Knowledge of Teaching and Technology 
developed by Schmidt et al. (2009) provides a useful self-reporting measure of TPACK, 
especially preservice teachers majoring in elementary or early childhood education (Abbitt, 
2011). The instrument reports strong reliability and internal consistency measures. However, 
as is revealed by the self-reporting measures used in the studies discussed above, it is highly 
challenging to investigate beyond the perceived knowledge of the survey respondents using 
self-reporting measures (Harris et al., 2010). Therefore, there is a need to verify preservice 
teachers’ TPACK development by using performance-based measures as well. Although very 
few studies have assessed TPACK through performance-based data, the following section 
will discuss some work in this important area. 
20 
Performance Based Assessment of TPACK 
In addition to the measures of perceived knowledge like self-reporting surveys, there 
have been attempts to measure TPACK via the projects/artifacts that preservice teachers 
develop as part of their course design processes and requirements. Evaluation of preservice 
teachers’ products in the instructional design process helps to assess TPACK growth with an 
evidence-based strategy. One of the first studies employing the performance-based 
assessment of technology integration was conducted by Angeli and Valanides (2005). 
Utilizing design-based research, the authors conducted three design experiments in a teacher 
education context. The participants were asked to design and develop an ICT-enhanced 
lesson by choosing a topic for elementary curriculum, finding materials convenient for 
teaching that topic, using appropriate ICT tools for ICT-enhanced lessons, and integrating 
ICT activities in an 80-minute lesson targeted for elementary school students. The 
participants of ICT-enhanced lessons were assessed on four dimensions of ICT-related PCK 
with scores from 1 (low performance) to 4 (high performance). The findings emerging from 
the comparison of the preservice teachers’ lesson design performances across the three 
phases revealed that preservice teachers in phase three outperformed those in phase one in 
terms of four aspects of ICT-related PCK and those in phase two on two aspects. The 
participants in phase three exhibited greater performance in using ICT tools for a learner 
centered approach and integrated them with appropriate pedagogy.  
Graham et al. (2012) conducted a study to investigate how and why preservice 
teachers’ technology integration decisions are shaped, and further explored their rationales 
for technology use decisions. To elicit preservice teachers’ decision-making processes and 
rationales for integrating technology, the authors used three content teaching design tasks. 
Preservice teachers’ rationales for using technology in design tasks were qualitatively 
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analyzed to examine TPACK constructs related to technology. Of the rationales provided by 
the participants, 48% were related to TPK, 42% to TPACK, and 10% to TK. Their findings 
indicated that preservice teachers’ rationales appeared to be more related to general 
pedagogical practices (e.g., classroom management, collaboration) than to content specific 
pedagogical practices (e.g., math, science).  
Another study that focused on assessing preservice teachers’ lesson design activities 
was conducted by Koh (2013). The author rated lesson design activities of 55 preservice 
teachers enrolled in a compulsory ICT module. The lesson design activities were rated from 
0 to 3 based on five dimensions to determine if they were active, constructive, authentic, 
intentional, and cooperative. The lesson design activities received the highest score for the 
active dimension, followed by the constructive, authentic, and cooperative dimensions. The 
lowest rating was given to the intentional dimension. Koh (2013) concluded that the ICT 
module became successful in developing preservice teachers’ TPACK for meaningful 
learning with ICT for the active dimension. However, the constructive, authentic, intentional, 
and cooperative dimensions were not as readily addressed at higher levels in the lesson 
design activities. The authors attribute the lack of these dimensions from the lesson design 
activities to the largely teacher-centric and test-focused classroom practices in Singapore.  
Moreover, in a similar study where teaching artifacts of students were used to assess 
preservice teachers’ TPACK, Pamuk (2012) investigated preservice teachers’ technology 
integration using TPACK as an evaluative framework. Drawing on basic interpretative 
qualitative research approach, Pamuk investigated 78 preservice teachers’ technology use 
during a semester long educational technology course. Pamuk employed various data 
collection tools for his study (i.e. open-ended questionnaires, final project report, formal and 
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informal observations). The author found that although preservice teachers demonstrated 
some development of knowledge in domains like technology, pedagogy, and content, they 
lacked in creating new knowledge bases such as TPK. The study results suggest that a great 
majority of the preservice teachers reported they feel confident with the content of their 
projects. However, the results also revealed their pedagogical applications and self-perceived 
pedagogical knowledge do not seem to be similar. In sum, Pamuk found that preservice 
teachers struggled with translating their perceived knowledge of TPACK into effective 
teaching practices due to their lack of teaching experience. 
One study utilized teaching artifacts (i.e. lesson plans) as teachers’ application of 
TPACK and employed a rubric to rate the lesson plans (Harris et al., 2010). Given the need 
for an instrument examining the technology integration planning of teachers, Harris et al. 
(2010) designed and validated an assessment rubric for assessing preservice teachers’ 
application of TPACK in lesson plans. The authors first created a draft rubric and asked for 
assistance from six TPACK researchers to determine the construct and face validities of the 
instrument. After revising the rubric based on the feedback from the TPACK researchers, 
Harris et al. (2010) asked experienced teachers and teacher educators to rate 15 preservice 
teachers’ lesson plans with the rubric for testing the reliability of the instrument. Following 
the calculation of interrater reliability and internal consistency after the first set of lesson plan 
scores, the authors revised the rubric once again. The final rubric was comprised of four 
TPACK dimensions that were each scored from 1 to 4: (1) curriculum goals and 
technologies (i.e. TCK), (2) instructional strategies and technologies (i.e. TPK), (3) 
technology selections (i.e. TPACK), and (4) fit of the content, pedagogy, and technology (i.e. 
TPACK). The first dimension, curriculum goals and technologies, was intended for TCK, so 
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an exemplary lesson plan that receives the highest rating for TCK would indicate that 
“technologies selected for use in the instructional plan are strongly aligned with one or more 
curriculum goals” (p. 3840). Similarly, the second dimension, instructional strategies and 
technologies, was intended for TPK, and the highest rating for that dimension represents 
“technology use optimally supports instructional strategies” (p. 3840). The last two 
dimensions were aligned with TPACK and the highest rating for TPACK means “content, 
instructional strategies, and technology fit together strongly within the instructional plan (p. 
3840). 
Summary 
The preceding section has provided a discussion of studies that utilized teaching 
artifacts such as lesson plans and design tasks to assess preservice teachers’ TPACK. 
Because self-reporting instruments, such as surveys or interviews, may not document 
concretely preservice teachers’ reasoning and decision-making processes for using and 
integrating technology, performance-based assessment strategies using teaching artifacts may 
better assess preservice teachers’ TPACK. Considering the strengths and weaknesses of both 
self-reporting and performance-based assessment of preservice teachers’ TPACK, combining 
both strategies could result in a triangulated and more complete picture of TPACK 
assessment (Abbitt, 2011). The next chapter provides an overview of the methodology used 
in this study to examine preservice teachers’ development and application of TPACK.  
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CHAPTER 3.    METHODOLOGY 
Chapter three provides an overview of the methodology employed in this study. The 
chapter begins with the description of the research design and the context in which the study 
was carried out. Next, it presents detailed information about participants, data collection 
materials and instruments, and procedures followed in the study. The chapter concludes with 
explanations of the data analysis used to address each research question. Approval for the 
study was obtained from the Institutional Review Board (IRB) at Iowa State University (See 
Appendix A and B).  
The following research questions were investigated: 
1. Is there a relationship between the preservice teachers’ self-reported TPACK 
post survey scores and their ability to integrate technology into lesson plans?  
2. How do preservice teachers (elementary and early childhood education majors) 
integrate digital technologies into lesson plans? 
Research Design 
This study utilized a primarily quantitative research method design complemented by 
descriptive statistics and content analysis, drawing on the premises of both quantitative and 
qualitative research methods (Creswell, 2014). The first research question combines both 
students’ lesson plans graded performance for technology integration and their self-reported 
TPACK via survey responses. The relationship between students’ self-reported TPACK and 
the application of TPACK in lesson plans was investigated through Pearson correlation 
analysis. The second research question focuses on how preservice teachers integrate digital 
technologies into lesson plans that were designed as a course assignment. Both descriptive 
statistics of students’ lesson plan evaluations and content analysis of lesson plans were 
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employed to address this question. 
The Technological Pedagogical Content Knowledge (TPACK) framework informed 
this study as a conceptual framework (Mishra & Koehler, 2006). To this end, this study 
draws on the data collected via a TPACK Survey (Schmidt et al., 2009) and a TPACK-Based 
Technology Integration Assessment Rubric (Harris et al., 2010). Both instruments have their 
own strengths and utilizing both in the same study was considered highly complementary to 
reveal both perceptual and performance-based data collectively (Abbitt, 2011). Abbitt (2011) 
recommends using both instruments together as they “would serve to reveal the correlation 
between a self-reporting survey and a performance-based rubric” (p. 296). Therefore, this 
study employs both instruments to reach a more complementary investigation of preservice 
teachers’ perceived knowledge of TPACK and their demonstration of that knowledge in 
prepared lesson plans. 
Research Context 
In this study, the data were collected from an undergraduate introductory technology 
integration course called Curriculum and Instruction 201 (CI 201): Digital Learning in the 
PK-6 Classroom, which is primarily offered for preservice teachers majoring in elementary 
education and early childhood education at a large Midwestern university. However, other 
majors occasionally take the course.  
This three-credit course consisted of weekly lectures and lab sessions. The lecture 
session was offered by the course instructor twice a week and each session lasted fifty 
minutes. All enrolled students attended face to face lecture sessions offered by the course 
instructor in a large lecture hall. In addition, there were seven lab sections and four Teaching 
Assistants (TA) offering face to face instruction. Lab sessions met for two hours once a 
week, and had up to twenty-four students enrolled in each. Although the course was offered 
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across seven sections, the data collected in this study comes from two sections. The 
researcher of the present study was one of the teaching assistants of this course and taught 
two lab sections in the semester when the data were collected. The two lab sections had 
students from both elementary education and early childhood education majors. The lab 
sessions were conducted in the same classroom at different times of the week. This 
classroom was equipped with a big screen connected to a projector, and five HD TV 
monitors. Equipment such as a cart of thirty Mac computers, thirty iPads, thirty 
Chromebooks, and many other technology resources were delivered to the classroom when 
needed. 
The overall purpose of this course was to help preservice teachers to understand the 
role of educational technologies, and to use them to enhance the teaching and learning 
environments in PK-6 settings. Another purpose was to help preservice teachers gain the 
ability to overcome potential technical difficulties that may happen in classroom settings 
when using technology. On the other hand, the goal was not to teach preservice teachers all 
about technology, but helping them to learn how to teach by using technology. Additionally, 
the course focused on pedagogical approaches which integrate digital technologies into 
different content areas (see Appendix C). While the lecture portion of the course focused on 
how students learn with technology and why technology is important in educational settings, 
the lab part provided hands-on experiences for the preservice teachers such as using different 
technology tools, hardware, software, multimedia, digital videos, and other technologies as 
well as web page development. 
The course required enrolled students to prepare individual and group work 
assignments during the lecture sessions, while also requiring them to create weekly 
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assignments for lab sessions. There were three major projects students needed to create: (1) 
digital story, (2) course portfolio (which is a part of university teacher education portfolio), 
and (3) lesson plan. 
The course lasted 15 weeks and in the first five weeks the instructors focused on 
course introduction, information literacy, Web 2.0 tools, digital images, and creating a 
portfolio via web page development. After preservice teachers were introduced to 
foundational topics related to technology, technologies targeting different content areas (e.g., 
literacy, math, science, and social studies) were introduced. Out of the remaining 10 weeks, 2 
weeks focused on technology use in math, 2 weeks in science, 3 weeks in literacy, and 2 
weeks in social studies (see Appendix C). For each content area, preservice teachers explored 
different apps related to the content area as well as different programs and tools. At the end 
of each week, they created an artifact/project with the programs/tools that were introduced.  
One of the major assignments was to develop a lesson plan. In week 6, a lecture on 
lesson planning and writing learning objectives/outcomes was delivered by the instructor and 
a detailed lesson planning guide was provided to students (See Appendix D). In week 11, 
another lecture was delivered on assessment and technology and lastly in week 13, students 
were expected to submit their technology lesson plans. 
Participants 
There were 148 students, majority preservice teachers, enrolled across seven different 
sections of the course in Fall 2016 semester. 118 students (80%) out of 148 were elementary 
education (EL ED) majors, 19 students (13%) were early childhood education (ECE) majors 
and 11 students (7%) were enrolled in other majors across the university. There were 7 
freshmen (5%), 58 sophomores (39%), 61 juniors (41%), and 22 seniors (15%) enrolled in 
the course. While 134 students (90%) were females, 14 students (10%) were males.  
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Although there were seven sections and 148 registered students overall in the course, 
the researcher of this study collected data from her own two sections which consisted of 44 
students. Because three preservice teachers chose not to take the TPACK survey and one 
preservice teacher did not complete the entire survey, they were not included in the study. 
Therefore, the final number of participants of this study was determined as 40 preservice 
teachers as well as students enrolled in other majors.  
Out of these 40 participants, 6 (15%) were males while 34 (85%) were females. 36 
participants out of the 40 were EL ED majors, 2 participants were ECE majors, 1 participant 
was in child, adult, and family services (CH FS) major, and 1 participant was in family and 
consumer science education and studies (FC EDS) major. There were 1 freshman, 30 
sophomores, 7 juniors, and 2 seniors enrolled in these two sections of the course.  
Instruments 
In this research study, a survey and lesson plans were used to collect data to address 
the research questions. A TPACK Survey (Schmidt et al., 2009) was administered as post-
test design to learn students’ self-report of TPACK, and a lesson plan demonstrating their 
application of TPACK knowledge as a course requirement was collected. A TPACK-Based 
Technology Integration Assessment Rubric (Harris et al., 2010) was used to assess preservice 
teachers’ lesson plans. Both instruments are explained in detail below. 
TPACK Survey 
This section describing the survey is thematically divided into two parts. The first part 
provides the background and prior studies leading to the TPACK survey used in the study 
(see Appendix E). The second part describes the TPACK survey development as well as 
reports the reliability and validity information about the survey. 
Schmidt et al. (2009) were the first researchers who created a survey to measure 
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preservice teachers’ self-assessment of TPACK (Chai, Koh, & Tsai, 2016), and the other six 
domains (TK, CK, PK, PCK, TPK, and TCK) of TPACK. Before releasing their instrument, 
Schmidt et al. (2009) went through a number of stages to create a more robust survey that can 
be generalizable to different contexts. For example, the authors evaluated similar instruments 
such as Keller, Bonk, and Hew (2005) and Knezek and Christiansen (2004), and found that 
those studies focused only on the self-assessment of technology. Likewise, Schmidt et al. 
(2009) examined Koehler and Mishra (2005) and found it was context specific. The authors 
examined other studies as well (e.g., Angeli & Valanides, 2009; Archambault & Crippen, 
2009; Koehler, Mishra, & Yahya’s, 2007) and found them either time consuming or context 
specific. Consequently, Schmidt et al. (2009) extended the work of Koehler and Mishra 
(2005) “by developing a more robust survey that extends to general contexts, multiple 
content areas, and multiple approaches of professional development” (p. 128). Additionally, 
Schmidt et al. (2009) extended the work of Archambault and Crippen (2009) “by offering 
triangulation on survey approaches that work, based upon a different methodological 
approach (factor-analysis), developed with a different population (preservice teachers)” (p. 
128). In sum, informed by the survey studies carried out previously, Schmidt et al. (2009) 
constructed the TPACK Survey that was used in this study to examine preservice teachers’ 
TPACK.  
This survey was specifically designed for preservice teachers majoring in elementary 
education and early childhood education. The main content areas addressed in the survey are 
literacy, math, science, and social studies. The survey measures preservice teachers’ self–
assessment of the seven TPACK domains with a five point Likert scale for each item (from 
strongly disagree to strongly agree). As stated in Chapter 2, an initial pool of forty-four items 
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was given to three national TPACK experts for content validity analysis (Schmidt et al., 
2009). All three experts rated each of the items, provided comments and suggestions, and 
recommended other possible items for each domain. Then, Schmidt et al. (2009) revised the 
first set of items based on the ratings and recommendations from the three TPACK experts. 
The research team then worked with two TPACK experts and rewrite the items for seven 
TPACK constructs. As a result, the TPACK survey contained 75 items to measure preservice 
teachers’ self-assessment of TPACK.  
The research team collected data from 124 preservice teachers who were enrolled in 
an educational technology course using the TPACK survey including 75 items. For construct 
validity of the instrument, principal component factor analysis was carried out. However, due 
to the small sample size (124 preservice teachers), the developers of TPACK survey did not 
run a factor analysis on the entire instrument, but instead ran the analysis on each TPACK 
domain subscale to establish the construct validity. They performed two rounds of factor 
analyses. In the first round, they ran the factor analysis on the items under each TPACK 
domain; as a result, they removed/excluded 28 problematic items from the survey. After the 
second round of the factor analysis, internal consistency reliability was revealed to be strong 
(ranging from .75 to .92) and the survey embraced 47 items. Consequently, the instrument 
was concluded as valid and reliable in order to measure preservice teachers’ self-assessment 
of the seven TPACK domains. Additionally, the researchers recommended that performing a 
factor analysis on a larger sample size on the entire instrument and using classroom 
observations would strengthen the validity and reliability of the instrument in the future.  
Although the final and complete version of the survey includes 47 items with seven 
constructs, this study is based on only three constructs – TCK, TPK, TPACK. The TCK  
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Table 3.1 TPACK Survey Constructs Employed in the Study 
TPACK Construct 
Internal consistency 
reliability 
(coefficient alpha) 
The number of 
the Items 
Technological Content Knowledge (TCK) .80 4 
Technological Pedagogical Knowledge (TPK) .86 5 
Technological Pedagogical Content Knowledge (TPACK) .92 8 
 
construct included 4 items (questions 31 to 34), TPK construct included 5 items (questions 
35 to 39), and TPACK construct included 8 items (questions 48 to 55). Table 3.1 reports the 
constructs listing the number of items and the internal consistency reliability (coefficient 
alpha) for each. 
TPACK-Based Technology Integration Assessment Rubric 
The rubric (Harris et al., 2010) used in this study to evaluate the lesson plans was the 
first quantitative measure of TPACK developed to assess the lesson plans of unexperienced 
teachers (Lyublinskaya & Tournaki, 2014). Based on the Technology Integration Assessment 
Instrument (TIAI) developed by Britten and Cassady (2005), this TPACK-Based Technology 
Integration Assessment Rubric was first created, developed, tested, and released by Harris et 
al. (2010) to assess preservice teachers’ lesson plans (Hofer, Grandgenett, Harris, & Swan, 
2011). 
There are four criteria measured by in this instrument, and these are: Curriculum 
Goals and Technologies, Instructional Strategies and Technologies, Technology Selection, 
and, Fit, which respectively refer to TCK, TPK, TPACK, and TPACK Fit. This rubric 
measures TPACK constructs that are specifically related to technology and does not include 
separate technology, pedagogy, or content knowledge items such as PK, CK, or TK (Harris et 
al., 2010). The rubric has four levels for each construct/criterion to measure the degree of 
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sophistication in those constructs.  
As pointed out in Chapter 2, after receiving informal feedback and advice from 
regional teachers and administrators and revising the draft of the rubric for the first time, 
Harris et al. (2010) contacted six TPACK experts from different universities to receive 
formal feedback to address the rubric’s construct and face validities. Accordingly, some of 
the items in the rubric and some aspects of the structure were revised in the second round of 
revision. After these steps, the interrater reliability of the revised rubric (.857) was computed 
using both Intraclass Correlation and a score agreement (84.1%) procedure. Next, to test the 
reliability of the instrument, each of the 15 inservice teachers and teacher educators who 
were proficient users of technology evaluated 15 lesson plans based on the revised rubric and 
responded to the same seven free-response questions that the expert TPACK researchers 
addressed before. The internal consistency of the instrument was reported as .911. Finally, 
each inservice teacher was asked to re-evaluate three lesson plans of the 15 that they had 
evaluated before to calculate the test-retest reliability of the instrument. The authors reported 
that the test-retest reliability (score agreement) was 87.0%.  
Data Collection and Procedures 
This section provides details about data collection and the research procedures used to 
conduct the study. The first section documents the steps used in the administration of the 
survey. The second section discusses the lesson plan assignment and the assessment used.  
Survey 
A link to survey was provided on the Learning Management System (LMS) with an 
informed consent form appearing at the beginning of the survey (see Appendix F). The 
online survey was created using Qualtrics software. The survey was administered as a pre-
and post-survey in the course. However, only post-survey data were used in this study. 
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Participants took the survey at the end of the semester during lab in Week 15.  
Before students started taking the survey in the lab at the end of the semester, the 
researcher, who was also teaching the two lab sections of the course, informed the preservice 
teachers about the survey. Specifically, the researcher pointed out that participation in the 
study was voluntary. The preservice teachers were also reminded they could withdraw at any 
point while taking the survey or opt not to be part of the research after completing the survey. 
The preservice teachers were informed that a consent form explaining the purpose of the 
survey was available for them. They were told the survey would take approximately 15-20 
minutes to complete.   
While preservice teachers were completing the survey, the lab instructor stayed in the 
classroom. Participants who completed the survey were thanked for their participation. Some 
participants completed the survey later in the week due to time limitations or being absent. 
Forty-four students were enrolled in the two lab sections. Three students did not take the 
survey. As a result, the survey was completed by 41 students, but one student did not 
complete the entire survey so it was not used. Overall, the survey data were collected from a 
total of 40 (91 %) possible participants from these two lab sections. Following the data 
collection, the electronic survey results were downloaded as an Excel file and uploaded into 
SPSS using a secure laptop. 
Lesson Plans 
The lesson plan assignment was one of the major projects assigned in the educational 
technology course. It was introduced to the preservice teachers by the researcher in the first 
week of the semester during the lab sessions. Second, the course instructor re-introduced the 
lesson plan assignment in the 6th week of the semester during a lecture, and provided a 
detailed lesson planning guide on the course LMS page. The course instructor covered the 
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sections of the lesson plan assignment and answered preservice teachers’ questions. In this 
lecture session, preservice teachers were tasked with integrating digital technologies into 
their lesson plans based on the technologies they had learned or being introduced to during 
lab/lecture sessions and/or the ones they had explored themselves. Lastly, lesson planning 
assignment was due in the 13th week of the semester and was submitted electronically to the 
course LMS as a PDF document including all supporting artifacts. 
Submitted lesson plans for 40 participants were downloaded and stored electronically 
in a folder named as ‘original lesson plans’. The researcher duplicated the original lesson 
plans folder and renamed the duplicated folder as ‘coded lesson plans’. Then, she deleted 
participants’ names from the assignments in the coded lesson plans folder and assigned an 
identification number for each document to keep the confidentiality of the participants. The 
researcher also created a spreadsheet to keep the names of the students with the assigned 
number next to each of them. This was necessary to match each participant’s survey results 
with their rubric scores. Table 3.2 provides an overview of the steps taken to complete the 
research procedures. 
Table 3.2 Overview of the Research Procedures 
Task Date Week 
Brief introduction to lesson plans  8.22.2016 Week 1 
Lesson planning – writing learning objectives/outcomes 9.29.2016 Week 6 
Lesson planning guide provided 9.29.2016 Week 6 
Lesson Plan Due Date 11.18.2016 Week 13 
Survey administered 12.08.2016 Week 15 
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Data Analysis 
This study has two research questions. The first one investigates the relationship 
between preservice teachers’ self-reported TPACK and their integration of technology into 
lesson plans. The second one explores how preservice teachers integrate digital technologies 
into their lesson plans. The following section explains respectively the analysis conducted to 
address each research question. Table 3.3 also briefly shows the data sources and related 
analytical procedures followed in the study. 
Analysis for Research Question 1 
The first research question investigates the relationship between preservice teachers’ 
self-reported survey responses and their ability to integrate technology into lesson plans. To 
this end, Pearson correlation was performed. Before computing the correlation analysis, 
assumptions were checked if the data were appropriate for the correlation analysis. For this 
purpose, the grading distribution resulting from the lesson plan evaluation rubric was 
checked for normality. As shown in Table 3.4, the skewness values for all variables range 
Table 3.3 Data Sources and Analyses for Research Questions 
Research Questions Data Analysis 
 
Is there a relationship between the preservice 
teachers’ self-reported TPACK post survey scores 
and their ability to integrate technology into lesson 
plans?  
 
TPACK Survey 
mean scores and 
rubric evaluation 
scores 
 
Pearson Correlation 
 
How do preservice teachers (elementary and early 
childhood education majors) integrate digital 
technologies into lesson plans? 
 
 
Lesson plans 
 
Rubric scores/ratings of lesson 
plans. 
Descriptive statistics: Scores 
(from 1 to 4) assigned to the 
criteria exhibited in the lesson 
plan assessment rubric. 
 
Content analysis of lesson plans 
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between -.041 and -.420. According to a number of researchers, the skewness value should 
be between -1.5 and +1.5 (Morgan, Leech, Gloeckner, & Barrett, 2013; Tabachnick & Fidell, 
2013). Even values between -2 and +2 are considered normal (George and Mallery, 2010). 
Based on these skewness values highlighted in the literature, the skewness values of the 
variable used in the correlation analysis are within the normal ranges, suggesting that the data 
are normally distributed. In addition, the kurtosis values for the same variables range 
between -.1337 and .645. According to George and Mallery (2010), the values for asymmetry 
and kurtosis between -2 and +2 are considered acceptable in order to prove normal 
distribution. Based on these acceptable values, the kurtosis values of the variables in the 
correlation analysis of this study are within the normal ranges. In sum, the normality 
assumption was met, and the data were found to be normally distributed. As a result, a 
Pearson correlation was conducted in this study instead of using a Spearman correlation. 
The Pearson correlation was chosen because both the survey and lesson plan variables were 
continuous in this study, not ordinal as it should be when using a Spearman correlation 
(Urdan, 2017). 
Table 3.4 Descriptive Statistics for Research Question One 
 
N Mean 
Std. 
Deviation 
Skewness Kurtosis 
Statistic Statistic Statistic Statistic 
Std. 
Error 
Statistic 
Std. 
Error 
TCK_S 40 4.10 .574 -.420 .374 .645 .733 
TPK_S 40 4.27 .443 -.041 .374 .391 .733 
TPACK_S 40 4.16 .500 -.088 .374 .289 .733 
TCK_LP 40 3.18 .781 -.323 .374 -1.267 .733 
TPK_LP 40 3.05 .783 -.089 .374 -1.337 .733 
TPACK_LP 40 3.07 .730 -.117 .374 -1.053 .733 
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Before running the Pearson correlation analysis, lesson plan scores for each criterion 
and survey scores for the corresponding TPACK constructs were matched for each student. 
Table 3.5 displays the paired data obtained from survey responses and lesson plan 
evaluations and Appendix G displays the complete version of this table. Only three TPACK 
constructs were included in the analysis as lesson plan evaluation rubric includes criteria 
corresponding to those three TPACK constructs. These constructs were TCK, TPK, and 
TPACK. The last two criteria (Technology Selections and Fit) in lesson plan evaluation 
rubric developed by Harris et al. (2010) refer to TPACK construct of the TPACK framework. 
However, the Fit criterion corresponds better with the TPACK construct in the survey. That’s 
why Fit was paired with TPACK construct of the survey in the analysis of the first research 
question. 
Interrater Reliability 
Both research questions of the present study included lesson plans as data collection 
sources. The evaluation of participants’ lesson planning performance was conducted using 
the lesson plan evaluation rubric developed by Harris et al. (2010). To achieve reliability of 
Table 3.5 A Sample of Paired Data from Survey Responses and Lesson Plan Evaluations 
  TCK_LP TPK_LP TPACK_LP TCK_S TPK_S TPACK_S 
Participant_01 4.00 3.00 4.00 4.00 4.00 4.00 
Participant_02 3.00 2.00 3.00 4.00 4.00 4.00 
Participant_03 3.00 3.00 3.00 4.25 4.00 4.13 
Participant_04 4.00 3.00 3.00 4.00 4.00 4.00 
Participant_05 4.00 3.00 4.00 4.00 4.20 3.38 
Participant_06 4.00 4.00 4.00 5.00 4.60 4.63 
Participant_07 4.00 4.00 4.00 4.00 4.00 4.00 
Participant_08 2.00 2.00 2.00 4.00 4.20 3.38 
Participant_09 2.00 3.00 3.00 5.00 5.00 5.00 
Participant_10 4.00 3.00 3.00 3.00 3.00 3.00 
Note: LP: lesson plan; S: survey 
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scores assigned to lesson plans, two raters worked together and evaluated the 40 lesson plans.  
Rater 1, the researcher of this study, holds a bachelor’s degree in Teaching English as 
a Foreign Language (TEFL), and is currently a Master’s student in a graduate educational 
technology program. She has 10 years of teaching experience in different levels of education 
as an English language teacher and an instructor in higher education. She has extensive 
experience to create and implement the lesson plans. When the data for this study were 
collected, she was one of the teaching assistants of the educational technology course. She is 
very familiar and confident with emerging technologies and incorporating technology into 
learning environments, and considers herself an advanced technology user. 
Rater 2, who is currently an Associate Professor of Education, was the instructor of 
the educational technology course. She is a TPACK expert and one of the leading developers 
of the TPACK survey used in this study. She has 28 years of teaching experience in higher 
education as well as 7 years as an elementary classroom teacher. She is an advanced user of 
learning technologies and frequently incorporates technology into teaching and learning 
environments. Since rater 2 was the instructor of the educational technology course and 
expert on designing and implementing curriculum incorporating technology, she became the 
second rater of this study. She had prior experience with using the TPACK-Based Technology 
Integration Assessment Rubric to assess lesson plan development. 
Before rating the lesson plans, the raters discussed the purpose of the study, 
summarized the TPACK framework, and reviewed the TPACK-Based Technology 
Integration Assessment Rubric. The raters agreed that they were rating the lesson plans in 
relation to the technology component of each lesson plan. The researcher provided a printed 
copy of the TPACK-Based Technology Integration Assessment Rubric and both discussed the 
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four criteria with a four rating levels before evaluating any lesson plans. The raters practiced 
by evaluating four lesson plans as a pilot to understand how to use rubric and to discuss how 
each rater evaluated each item. The following section reports how the interrater reliability 
was achieved in the pilot study.  
Interrater Reliability: Pilot Study 
The researcher downloaded four-randomly chosen lesson plans from a different 
section of the course and shared them with Rater 2. The purpose of this rating session/pilot 
study was to practice evaluating the lesson plans with a limited number of samples and to be 
familiar with the rating process. The researcher reminded that they were not evaluating the 
quality of the lesson plans but the integration of technology into the lesson plans. Both raters 
evaluated the lesson plans independently using the rubric, and then came together to discuss 
the ratings. At the end of the discussion of each lesson plan, the raters would come to an 
agreement on the scores for each TPACK construct (TCK, TPK, TPACK). The individual 
scores assigned by the two raters and their agreed scores are listed in Table 3.6. 
As seen in the Table 3.6, raters reached 67% agreement for the first pilot study lesson 
plan (which means the raters gave the same score for two criteria out of three). In other 
words, the raters gave the same score for TCK and TPACK, but differed in TPK. 
Table 3.6 Interrater Reliability of the Pilot Study 
Participants Rater 1 Rater 2 Agreed Scores Interrater Reliability 
  TCK TPK TPACK TCK TPK TPACK TCK TPK TPACK   
P1 4 4 3 4 3 3 4 3 3 67% 
P2 4 2 3 3 2 2 3 2 3 33% 
P3 4 3 4 4 3 4 4 3 4 100% 
P4 3 3 3 4 3 4 4 3 3 33% 
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The agreement was 33% for the second lesson plan, 100% on the third one, and 33% on the 
last one. The average interrater agreement on the four lesson plans was 58.25%. However, as 
seen, the agreement percentage was not high enough to continue grading independently. 
Therefore, the two raters decided to rate the lesson plans for the main study together, as one 
of the raters (rater 2) has a considerable amount of TPACK research expertise. Her expertise 
in TPACK allowed the raters to reach a consensus in cases where the interrater agreement 
was low. In this way, having a TPACK expert in a TPACK-based lesson plan evaluation 
rubric helped increase the interrater reliability of the lesson plans in the study. Pilot study 
rating allowed raters to be familiar with the rating process and, they were ready to begin 
evaluating the lesson plans included in the study. 
Interrater Reliability: Main Study 
After completing the practice/pilot phase, the next step was to evaluate the lesson 
plans for the main study. For this purpose, 40 lesson plans were electronically shared with 
rater 2. Both raters evaluated all of the lesson plans separately, and then again together to 
come to an agreement. All the lesson plans were evaluated over four different sessions. The 
raters rated 5 lesson plans in the first meeting, 15 lesson plans in the second meeting, 5 
lesson plans on the third meeting, and they rated the last 15 lesson plans during the last 
meeting.  
The scores assigned by both raters were inputted into a spreadsheet. All four criteria 
of the rubric (TCK, TPK, TPACK, and TPACK FIT) were entered. One of the TPACK 
constructs (TPACK: Technology Selections) was not included in the analysis of the first 
research question as it did not have a direct relationship to the data collected from the 
TPACK survey. That rating (TPACK) was used to help answer research question two.  
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Survey and Rubric: Correlation Analysis 
Following the lesson plan evaluations of 40 participants with interrater reliability 
scores, the same participants’ survey responses to TCK, TPK, and TPACK constructs of the 
survey were extracted from the survey results. To do this, the responses of participants to 
each item in one construct were counted and the total score was calculated for all items in 
that construct. Then, the total score was divided by the number of items and the mean score 
for one construct was obtained. The mean scores for each TPACK construct matched with 
the scores for each construct/criterion of the lesson plan evaluation rubric (See Appendix G). 
The purpose of this pairing was to match the scores obtained from the survey and lesson plan 
evaluation for each student. In this way, the data collected from both sources became 
comparable for the analysis of the first research question, which looked at the relationship 
between students’ self-reported TPACK and their technology integration in lesson plans. 
Analysis for Research Question 2 
The second research question explores how preservice teachers (elementary and early 
childhood education majors) integrate digital technologies into lesson plans prepared as part 
of a course assignment. A TPACK-Based Technology Integration Assessment Rubric (Harris 
et al., 2010) was used to evaluate the lesson plans of the students to address the second 
research question (see Appendix H). To analyze this research question, both descriptive 
statistics and content analysis of lesson plans were carried out. Because the lesson plan 
evaluation rubric has four criteria each rated from 1 to 4, a score for each criterion was 
computed using the lesson plan evaluation rubric. After 40 lesson plans were scored, the 
distribution of scores and the mean score for Technology Selections criterion were 
determined using descriptive statistics in SPSS. The grading distribution helped researcher to 
see the overall pattern of scores for this criterion. After the identification of scores and their 
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distribution, content analysis was performed to explain the characteristics of each score from 
1 to 4 for Technology Selections criterion of the rubric. In this way, it was intended to extract 
the characteristics representing different scores for this criterion. Based on the content 
analysis, the recurring themes/characteristics across different participants’ lesson plans 
representing the same score were reported. 
Summary 
In sum, this chapter described the methodology employed in the study and elaborated 
on the participants, data collection, procedures, and analysis used to address the research 
questions. The instruments used for collecting the data and procedures followed in the study 
were also discussed in the chapter.  
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CHAPTER 4.    RESULTS 
Introduction 
 This chapter presents the findings of the study regarding the research questions based 
on the lesson plan rubric scores and self-reported survey results. The purpose of this study 
was to explore preservice teachers’ ability to integrate technology, specifically the degree to 
which they integrate technology into a lesson plan assignment and their self-reported 
assessment of TPACK and related constructs after completing a post-survey. Findings for the 
first research question were obtained using a Pearson correlation through which the 
relationship between preservice teachers’ survey responses and their performance evaluation 
of lesson plans was examined. The findings of the second research question were derived 
from using descriptive statistics and content analysis of the lesson plans. The remainder of 
this chapter addresses each research question respectively. 
Research Question 1 
The first research question was stated as follows: Is there a relationship between the 
preservice teachers’ self-reported TPACK post survey scores and their ability to integrate 
technology into lesson plans? This question investigated the relationship between the 
TPACK constructs (TPK, TCK, TPACK) assessed by preservice teachers’ survey responses 
and their demonstrated knowledge via lesson plan performance. A Pearson product-moment 
correlation coefficient was computed to investigate the relationship between preservice 
teachers’ responses to the TPACK survey subscales and performance on TPACK related 
lesson plans.  
Before presenting the correlation results, it is meaningful to recall how each 
instrument views the related TPACK constructs. As mentioned earlier in Chapter 3, this 
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research question examines three constructs of the TPACK framework (TCK, TPK, and 
TPACK). These components captured in survey and lesson plan evaluation rubric are 
described in Table 4.1 with reference to how they are measured in each instrument. Table 4.1 
shows that technology is the shared component for all constructs in each instrument. TCK 
refers to the knowledge of technology that helps the facilitation of concepts in content areas. 
TPK refers to the knowledge and use of technology for the purpose of instructional strategies 
and the ways teachers teach. TPACK refers to the overall integration of technology, content, 
and pedagogy (instructional strategies) for instruction and teachers’ integration of appropriate 
technologies and use of relevant pedagogies for a content area.  
Table 4.1 Description of TPACK Components in Survey and Lesson Plan Evaluation Rubric 
 
Study 
 
TCK 
 
TPK 
 
TPACK 
 
Harris et al. 
(2010) 
TPACK-based 
Lesson Plan 
Evaluation 
Rubric 
It refers to Curriculum 
Goals and Technologies. It 
assesses how well 
technologies selected for 
use in the instructional plan 
are strongly aligned with 
one or more curriculum 
goals (p. 9). 
It refers to Instructional 
Strategies and 
Technologies. It captures 
using technology in 
teaching and learning. It 
assesses how well 
technology use supports 
instructional strategies 
(p. 9). 
It refers to Fit in the rubric and 
assesses how well content, 
instructional strategies, and 
technology fit together within 
the instructional plan (p. 9). 
 
Schmidt et al. 
(2009) 
TPACK 
Survey 
 
Technological content 
knowledge refers to the 
knowledge of how 
technology can create new 
representations for specific 
content. It suggests that 
teachers understand that, by 
using a specific technology, 
they can change the way 
learners practice and 
understand concepts in a 
specific content area (p. 
125).  
 
Technological 
pedagogical knowledge 
refers to the knowledge 
of how various 
technologies can be used 
in teaching, and to 
understanding that using 
technology may change 
the way teachers teach 
(p. 125). 
 
Technological pedagogical 
content knowledge refers to the 
knowledge required by teachers 
for integrating technology into 
their teaching in any content 
area. Teachers have an intuitive 
understanding of the complex 
interplay be- tween the three 
basic components of 
knowledge (CK, PK, TK) by 
teaching content using 
appropriate pedagogical 
methods and technologies (p. 
125). 
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As Table 4.1 displays, TPACK framework constructs are interpreted in similar ways 
with both instruments. In addition, the TPACK constructs have been taught in the semester-
long course with reference to these descriptions. Therefore, examining the relationship 
between these constructs in a self-reported survey and in lesson plans, where students 
demonstrate their knowledge of these constructs, is crucial to investigate the theory-practice 
relationship possible with using the TPACK framework. In fact, using these two instruments 
together was strongly suggested by Abbitt (2011) because their joint use would allow the 
researchers to obtain both self-assessed knowledge of technology and actual technology 
integration performance in instructional plans. 
As explicated in detail in Chapter 3, each participant’s survey responses to the 
TPACK subscales were paired with his/her respective TPACK lesson plan construct. As 
shown in Table 4.2, the correlations among the survey subscales are moderately strong and 
statistically significant. For example, there is a positive correlation between TCK_S and 
TPK_S, r = .714, n = 40, p < .001. Similarly, there is a positive correlation between TCK_S 
and TPACK_S, r = .618, n = 40, p < .001. Lastly, as Table 4.2 displays, the association 
between TPK_S and TPACK_S indicates a strong positive correlation, r = .842, n = 40, p < 
.001.  
Similar to survey subscales, the correlations among the lesson plan constructs are 
statistically significant and moderate in size. For example, there was a moderate positive 
correlation between TCK_LP and TPK_LP, r = .698, n = 40, p < .001, as well as 
TPACK_LP, r = .696, n = 40, p < .001. The association between TPK_LP and TPACK_LP is 
slightly stronger than the others, r = .756, n = 40, p < .001.  
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Table 4.2 Pearson Product-Moment Correlation Analysis 
 TCK_S TPK_S TPACK_S TCK_LP TPK_LP TPACK_LP 
TCK_S 
Pearson Correlation 1 .714** .618** -.085 .059 .072 
Sig. (2-tailed)  .000 .000 .600 .717 .658 
N 40 40 40 40 40 40 
TPK_S 
Pearson Correlation .714** 1 .842** -.276 -.055 -.034 
Sig. (2-tailed) .000  .000 .085 .734 .836 
N 40 40 40 40 40 40 
TPACK_S 
Pearson Correlation .618** .842** 1 -.189 .077 .045 
Sig. (2-tailed) .000 .000  .242 .638 .784 
N 40 40 40 40 40 40 
TCK_LP 
Pearson Correlation -.085 -.276 -.189 1 .698** .696** 
Sig. (2-tailed) .600 .085 .242  .000 .000 
N 40 40 40 40 40 40 
TPK_LP 
Pearson Correlation .059 -.055 .077 .698** 1 .756** 
Sig. (2-tailed) .717 .734 .638 .000  .000 
N 40 40 40 40 40 40 
TPACK_LP 
Pearson Correlation .072 -.034 .045 .696** .756** 1 
Sig. (2-tailed) .658 .836 .784 .000 .000  
N 40 40 40 40 40 40 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Overall, these sets of correlations among the constructs assessed with the TPACK 
survey are related to each other. Additionally, the TPACK constructs assessed via the lesson 
plan evaluations are strongly related. 
When the subscales of the survey and their corresponding constructs in the lesson 
plan evaluations are examined in Table 4.2, it is seen that the correlation between them is not 
statistically significant and are rather small in magnitude. There is a weak negative 
correlation between TCK_S and TCK_LP, r = -.085, n = 40, p = .600. Another weak negative 
correlation is observed between TPK_S and TPK_LP, r = -.055, n = 40, p = .734. The 
correlation between TPACK_S and TPACK_LP is also weak but positive, r = .045, n = 40, p 
= .784. The lack of strong correlations across measures/constructs of the same dimension 
47 
(e.g., TCK) via different methods (i.e., survey vs. lesson plan) suggest that the survey 
construct and the lesson plan construct may differ in capturing the same component(s) of a 
particular dimension. That is, the two methods (survey and lesson plan) are measuring two 
distinct components of the same construct. For example, although both measures include 
TPACK as a construct, the survey construct could capture students’ confidence in TPACK 
while the same construct in lesson plans could signify actual performance. 
As shown in Table 4.2 and explained above, the relationships between some 
constructs are negative, but not statistically significant due to small sample size. Both, the 
mean scores on the survey and the scores received on the rubric were relatively high. The 
high scores both on the survey and the lesson plan signify relative high levels of knowledge 
reported for both measures. The negative correlations found for the same construct assessed 
via different methods (survey and lesson plans) suggest that the students who report high 
levels on the constructs via the survey are actually receiving lower evaluation/assessment 
scores on the lesson plan.  
Summary of Results for RQ1 
The results of the correlation analysis suggest that the constructs assessed in the 
TPACK survey show moderate to strong correlation with statistical significance, indicating a 
high internal consistency among each construct in the survey. Similarly, the constructs 
assessed via the lesson plans represent a moderate correlation with statistical significance and 
thereby constitute high internal consistency among the constructs in lesson plans. Despite 
strong positive correlations between constructs within each measure, the relationship 
between the constructs in the lesson plan and the survey are negative and not related to each 
other. Though this slight disassociation is not statistically significant, it could suggest that the 
self-reported survey responses are not reflected in the lesson plans, which is viewed to be the 
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area where participants could practice/demonstrate their TPACK knowledge.  
Research Question 2 
The second research question was stated as follows: How do preservice teachers 
(elementary and early childhood education majors) integrate digital technologies into lesson 
plans? To this end, participants’ lesson plans were examined and descriptive statistics based 
on the lesson plan evaluation rubric were reported. Although the rubric has four criteria to 
assess participants’ TPACK in lesson plan development, the third rubric criterion, 
Technology Selections, was selected to specifically measure how preservice teachers 
integrate technology in lesson plans and what technologies they select to use (see Table 4.3). 
Considering the focus of the second research question on preservice teachers’ ability to 
integrate technology into their lesson plans, the criterion, Technology Selections, captures 
“the compatibility of selected technologies with curriculum goals and instructional 
strategies,” was deemed the most relevant rubric construct to explore this question (Harris et 
al., 2010, p. 9). Therefore, preservice teachers’ TPACK performance in lesson plans were 
additionally evaluated according to this criterion. Following the descriptive statistics related 
to this construct, a content analysis was conducted to further explore the characteristics of the 
lesson plans performing exemplary, appropriate but not exemplary, marginally appropriate, 
and inappropriate technology selections for curriculum goals and instructional strategies. 
Table 4.3 Definitions of Scores for Technology Selections Criterion of the Rubric 
Criteria 4 3 2 1 
Technology 
Selection(s) 
 
(Compatibility with 
curriculum goals & 
instructional 
strategies) 
Technology 
selection(s) are 
exemplary, given 
curriculum goal(s) 
and instructional 
strategies.  
Technology 
selection(s) are 
appropriate, but not 
exemplary, given 
curriculum goal(s) 
and instructional 
strategies.  
Technology 
selection(s) are 
marginally 
appropriate, given 
curriculum goal(s) 
and instructional 
strategies.  
Technology 
selection(s) are 
inappropriate, 
given curriculum 
goal(s) and 
instructional 
strategies.  
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Descriptive Statistics 
As Table 4.4 shows, none of the participants received score 1 for their Technology 
Selections/TPACK criterion on the lesson plan evaluation rubric. The number of students 
who received 3 was the highest (n=17), constituting 42.5% of the total participants. The 
number of students receiving 2 and 4 was very close to each other. While 12 students 
(30%) were assigned the score of 2, there were 11 participants (27.5%) who were assigned 
the score of 4, which is the highest score that could be received for Technology Selections 
criterion in the rubric. These score distributions show that although no participant was 
assigned the score of 1, the scores are normally distributed among 2, 3, and 4.  
A histogram for the score distribution point out that the distribution of scores are 
quite symmetrical (see Figure 4.1). The skewness value (.043) (see Table 4.4) and the normal 
curve line depicted in the histogram indicate that the scores are reasonably distributed. 
Despite the lack of the score of 1 in the distribution which could potentially lead to a slight 
negative skew, the rest of the scores (2-4) are quite symmetrically distributed and denote a 
normal distribution.  
Table 4.4 Descriptive Statistics for the Rubric Criterion “Technology Selections” 
Criterion N Mean Median Mode Std. Deviation Skewness 
Score & Percentage 
1 2 3 4 
Technology 
Selections 40 2.98 3 3 0.768 0.043 
0 
(0%) 
12 
(30%) 
17 
(42.5%) 
11 
(27.5%) 
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Figure 4.1 Histogram for score distribution of the rubric criterion “technology selections” 
 
Content Analysis for Scores 
As explained above, the characteristics representing each score from 2-4 were 
analyzed via content analysis. The following three sections describe each score with excerpts 
from participants’ lesson plans.  
Score 4 
11 participants out of 40 (27.5%) received the score of 4 for their Technology 
Selections criterion on the rubric. The rubric score 4 described technology selections as 
exemplary given curriculum goals and instructional strategies in the lesson plans. The 
technology selections of participants who received the score 4 were compatible with 
curriculum goals and instructional strategies.  
For example, participant_25, taught past inventions (e.g., light bulb, telephone, 
printing press) and their inventors for a 3rd grade social studies lesson. The preservice teacher 
prepared a lecture presentation about inventions and inventors. After covering the topic with 
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a question-answer session along with whole class discussion on it, he/she provided a list of 
inventions with their inventors and asked 3rd graders to choose one inventor. The preservice 
teacher instructed students to create a project using Glogster, a cloud-based tool used to 
create projects that combine text, images, video, and audio. Based on the lesson plan, 
participant_25 guided the project for his/her students well enough and provided them with a 
tool that reflected their ability to illustrate their knowledge learned with the associated 
inventor and invention. The most critical aspect of the lesson plan was her selection of 
Glogster as the technology for this lesson. Two of the raters agreed that this was an 
appropriate technology that could help her students present the lives of inventors in a 
chronological order, which allows the viewer to understand the evolution of the invention 
(see Figure 4.2).  
 
Figure 4.2 Example of participant’s lesson plan artifact (rubric score 4) 
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Another preservice teacher, participant_06, who received a score of 4 for the 
Technology Selections criterion, prepared a lesson on identifying and describing shapes (e.g., 
squares, circles, triangles, rectangles, hexagons, cubes, cones, cylinders, and spheres) for a 
Kindergarten geometry lesson. In this lesson plan, this preservice teacher asked his/her 
students to go on a scavenger hunt with an iPad to search for shapes that have been 
previously introduced in the classroom. After taking pictures (see Figure 4.3), the 
kindergarten students were expected to create a digital story using the pictures they collected 
on the scavenger hunt and upload them into the Little Bird Tales app (a storytelling and e-
learning tool), and record their voice to add narration. In the recording, the kindergarten 
students were expected to state the objects they found, and the shapes of the objects. The 
examination of this lesson plan illustrated to the raters that taking the pictures of the objects 
during the scavenger hunt and describing the shapes of those objects with a recording were 
appropriately aligned to the curriculum goals of the lesson. In addition, having 
kindergarteners use the Little Bird Tales app on an iPad supported age-appropriate 
instructional strategies because using touch screen devices rather than using keyboarding 
skills on a laptop/computer seemed relevant to the ages of the learners. These two lesson 
plans received a score of 4 for Technology Selections, so were graded as exemplary, given 
the stated curriculum goal(s) and instructional strategies used in the lesson. 
 
Figure 4.3 Example of participant’s lesson plan artifact (rubric score 4) 
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Score 3 
17 participants out of 40 (42.5%) received the score of 3 for their Technology 
Selections criterion in the rubric. The rubric score 3 described technology selections as 
appropriate, but not exemplary given curriculum goals and instructional strategies.  
For example, one of the preservice teachers, participant_01, had 3rd grade students 
read a book for teaching a literacy lesson plan. According to this lesson plan, 3rd graders were 
expected to re-read the book aloud and create a different ending to the story. For that 
purpose, this preservice teacher asked the 3rd graders to use the iMovie app on their iPads to 
create the project and upload it to YouTube (see Figure 4.4). Although the iMovie app 
appears to be an appropriate technology selected for the age level of students in this lesson 
plan, both of the raters agreed to assign the score of 3 for technology selection. The raters 
discussed how it might be difficult for 3rd graders to upload completed movies to YouTube 
without any help or step-by-step instructions, which were not stated in the lesson plan. In 
other words, although the selected technologies were viewed as appropriate, the rationale and 
guidance for the 3rd graders about the respective technologies were found to be lacking 
exemplary integration of technology in associated with the stated instructional strategies used 
and curriculum goals selected.  
 
Figure 4.4 Example of participant’s lesson plan artifact (rubric score 3) 
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Another preservice teacher, participant_17, also received the score 3 for the 
Technology Selections criterion on the rubric. The preservice teacher designed a lesson for a 
4th grade geography class on how geographic and human characteristics create culture and 
define regions. At the end of this lesson, this preservice teacher asked 4th graders to create a 
presentation using Prezi to introduce a specific cultural region and explain how culture was 
created by geographic and human characteristics in that region. However, even in the 
preservice teacher’s own Prezi presentation example, just a mere list of facts was presented 
about the region selected (e.g., food). The project did not elaborate on the details about how 
those products came into being with the help of culture and/or human influence (see Figure 
4.5). Thus, both raters agreed to assign the score of 3 to this lesson plan for technology 
selection, as it was not strongly aligned with the curriculum goals stated in the lesson. 
Furthermore, although the preservice teacher required the 4th grade students to provide 
related images on each slide to support the textual information, the artifact the preservice 
teacher created on Prezi did not include any visuals. His/her lesson plan pointed out some 
challenges integrating visuals in Prezi. Although Prezi seemed to be an appropriate 
presentation tool, due to the difficulties in the integration of visuals, it could pose some 
challenges for the 4th graders as well. Therefore, the raters did not find the technology 
selection exemplary for the instructional plan and goal of this lesson. 
 
Figure 4.5 Example of participant’s lesson plan artifact (rubric score 3) 
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Score 2 
12 participants out of 40 (30%) received the score of 2 for their Technology 
Selections criterion on the rubric. The rubric score 2 described technology selections as 
marginally appropriate given curriculum goals and instructional strategies in the lesson 
plans.  
For example, participant_23 received the score of 2 for technology selections. The 
preservice teacher created a lesson plan for a 4th grade science class, and asked students to 
find interesting facts on fossils and rock formations. For this purpose, the preservice teacher 
let students choose any technology to create their projects.  Graders wondered if 4th graders 
would be knowledgeable about enough appropriate technologies that would allow them to 
create an artifact for this project. Therefore, the preservice teacher’s loose guidance of 
students in technology selection for the project minimally supports the instructional strategies 
used in the lesson. In addition, there were specific requirements for the stated project such as 
adding a video, image, and text. However, because the preservice teacher did not specify the 
technology choices students could use for their projects, the assessment designed did not 
align with the purpose. Instead, the preservice teacher chose to grade the projects based on 
using Thinglink, an interactive image creation tool (see Figure 4.6). Thinglink enables users 
to tag a video on an image but, if the technology another 4th grader selected may not have the 
same feature, and thus it would be challenging to fulfill the requirements of the specific 
curriculum goals stated in the lesson.  
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Figure 4.6 Example of participant’s lesson plan artifact (rubric score 2) 
 
Participant_08, who also received 2 for technology selection, designed a lesson for a 
4th grade literacy class. After reading a book, 4th graders were asked to create a presentation 
that would include a summary of the story and determine the theme(s) and primary characters 
of the book by using visuals related to each other. To create the presentation, the preservice 
teacher asked students to work in groups of two to use one of following tools: PowerPoint, 
Prezi, or Google Slides (see Figure 4.7). All three options were appropriate for creating a 
presentation; however, PowerPoint does not allow for collaboration, which minimally 
supported the instructional strategies that the lesson plan required. Another point worth 
mentioning in terms of the efficacy of instructional strategies is related to the time allocated 
for the presentations of the projects the groups prepared which directly relates to the pacing 
of a lesson. The preservice teacher allotted only 15 minutes for all groups to present their 
projects, and there would realistically be 10-15 groups in a typical classroom under the 
description of this lesson plan. This was considered as a fairly limited amount of time to 
complete all the presentations. Overall, the technology selected for this lesson was deemed 
marginally appropriate given curriculum goals stated and instructional strategies 
implemented. 
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Figure 4.7 Example of participant’s lesson plan artifact (rubric score 2) 
 
Summary of Results for RQ2 
The analysis of the descriptive statistics in relation to the distribution of lesson plan 
evaluation scores for the technology selection criterion on the rubric showed that the data 
were normally distributed and the most frequently assigned score was 3 (42.5%) - technology 
selection(s) are appropriate, but not exemplary, given curriculum goal(s) and instructional 
strategies. According to the content analysis of technology selection(s), it was found that 
preservice teachers’ lesson plans (27.5%) that showcased an exemplary use of technologies 
that were closely aligned with curriculum goals and instructional strategies and received the 
highest score 4. The technology selections that were appropriate but not exemplary were 
assigned the score of 3 (42.5%), and the lesson plans which were marginally appropriate as 
per the stated curriculum goals and instructional strategies used were given the score of 2 
(30%).   
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CHAPTER 5.    DISCUSSION AND CONCLUSIONS 
This chapter summarizes the study addressing the research questions and discusses 
the major findings of the study. It then presents the implications of the study. The chapter 
concludes with the limitations of the study and recommendations for future research. 
Summary and Discussion of Research Question 1 
The purpose of this research question was to investigate the relationship between the 
preservice teachers’ self-reported assessment of TPACK and their integration of digital 
technologies into lesson plans that were an assignment in an introductory educational 
technology course. Quantitative research methods were conducted to address the research 
question. A TPACK Survey (Schmidt et al., 2009) was administered to examine preservice 
teachers’ self-reported assessment of their knowledge related to the various TPACK 
constructs, specifically dealing with technology. A rubric (Harris et al., 2010) was used to 
evaluate the lesson plans designed by preservice teachers with the purpose of integrating 
digital technologies while paying close attention to the content being taught and the 
pedagogical approach used to teach the content. This complementary use of the TPACK-
based survey and the rubric allowed collection of data from multiple sources. In that, while 
survey responses provided participants’ self-assessed knowledge of TPACK, the evaluation 
of lesson plans with the rubric showed their performance related to their ability to plan a 
lesson while integrating technology within the instructional plan. However, as the extent and 
nature of the theory-practice relationship was not predicted clearly, a Pearson product-
moment correlation analysis was conducted to explore the relationship between the survey 
results and rubric scores to address this research question.  
The results of the Pearson correlation showed that both the survey and lesson plan 
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evaluation rubric constructs showed high internal consistency within each instrument. For 
example, Technological Pedagogical Knowledge (TPK) was positively correlated with 
Technological Content Knowledge (TCK) within the survey. Similarly, these constructs 
showed high correlation among themselves within the rubric. These finding support the 
results reported by Kopcha et al. (2014) who also found that the TPACK construct was 
significantly correlated with both TPK and TCK. Likewise, their results showed strong 
correlations between the constructs within the rubric as the constructs in this study strongly 
correlated with each other in the rubric. 
Despite this high correlation among the constructs within the instruments, there was a 
weak negative correlation between the same construct represented in the survey and the 
rubric. That is, the TPK construct in the survey did not correlate well with the TPK in the 
rubric. In the same way, the TCK and TPACK constructs did not show a strong correlation 
across the two instruments. These associations suggest that the same construct could capture 
different components of the same dimension. In other words, while the constructs in the 
survey could assess preservice teachers’ confidence in TPACK, the constructs in the rubric 
might better assess their actual ability and knowledge to integrate technology. The 
correlations of the same construct across the two different instruments observed in this study 
lends support to previous studies that found low correlation between the similar constructs 
across different methods (Hofer & Grandgenett, 2012; Kopcha et al., 2014; Mouza & 
Karchmer-Klein, 2013). For example, the findings of the Pearson correlation of this study 
correspond well to the findings of Kopcha et al. (2014). In their study, Kopcha et al. (2014) 
also found that the convergence of the same construct between survey and rubric was rather 
low, similar to the results found in this study. Constructs of TCK, TPK, TPACK in the 
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survey showed very low correlation with the same constructs in the survey, ranging from .02 
to .22. Although Kopcha et al. (2014) examined the same constructs and found similar 
results, the present study slightly differs from their study. Because this study was conducted 
in an introductory educational technology course context, preservice teachers’ technology 
selections as per their appropriateness for curriculum goals and instructional strategies were 
qualitatively analyzed. This analysis allowed supporting the correlation analysis findings 
with a deeper exploration of how participants integrated educational technologies into their 
lesson plans. However, Kopcha et al. (2014) provided a holistic narrative analysis on end-of-
course e-portfolios. In addition, despite examining the same constructs across different 
instruments, their study approached the analysis of the TPACK constructs from the validity 
perspective. They recommended re-examining the measures and the TPACK framework 
based on their findings. 
The weak association of TPACK knowledge and its representation in a more practical 
realm (e.g., lesson plans) was also pointed out by Mouza and Karchmer-Klein (2013) who 
examined lesson plans and case reports of preservice teachers. Their study revealed that some 
preservice teachers “exhibited a disconnect between knowledge evidenced in their lesson 
plans and application of knowledge evidenced in their case reports” (Mouza & Karchmer-
Klein, 2013, p. 147). Overall, these studies (e.g., Kopcha et al., 2014; Mouza & Karchmer-
Klein, 2013) lend support to these study results, showing that there is some sort of theory-
practice mismatch/discrepancy in TPACK knowledge and its application in actual teaching 
environments.  
Summary and Discussion of Research Question 2 
The second research question explored to what extent preservice teachers integrated 
digital technologies into their lesson plans. To answer this question, participants’ lesson plans 
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were evaluated using to Harris et al.’s (2010) TPACK-based rubric and descriptive statistics 
pertaining to their technology integration performance was reported based on the Technology 
Selections criterion of the rubric. Following the descriptive statistics related to this criterion, 
a content analysis was conducted to further explore the characteristics of the participants’ 
lesson plans. The distribution of scores for the preservice teachers’ Technology Selections in 
their lesson plans showed that nearly half of the participants received 3 out of 4 (42.5%), 
while the number of participants receiving 2 (30%) and 4 (27.5%) were similar. The content 
analysis of preservice teachers’ lesson plans in regards to their instructional plan, curriculum 
goals, and technology selections suggested that the lesson plans receiving the highest score 
were exemplary in Technology Selections. That is, the technologies utilized in those lesson 
plans were found to be very compatible with the curriculum goals and the instructional 
strategies of the lesson. The content analysis of the lesson plans receiving the score of 3 
revealed that the technologies utilized in those plans were broadly appropriate to the 
curriculum goals and instructional strategies, but probably lacked in some important 
alignment within those areas. For example, the technology selection was not grade or age 
level appropriate or the technology selection was appropriate but not aligned perfectly with 
the content being taught. Lastly, the lesson plans receiving the score of 2 for their 
Technology Selections were found to be marginally appropriate given the curriculum goals 
and instructional strategies. The way the technologies were used in those lessons suggested 
that the lesson plans did not articulate any solid conscious choices for the technologies being 
used in the lessons. As the content analysis revealed, preservice teachers incorporated digital 
technologies at differential compatibility levels for curriculum goals and instructional 
strategies. A similar finding was reported by Mouza and Karchmer-Klein’s (2013). These 
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authors qualitatively analyzed lesson plans of preservice teachers and found that some 
participants utilized technologies with “low level goals and instructional activities, such as 
finding factual information on websites or solving drill and practice mathematical exercises 
on educational portals” (p. 140). In contrast, some students were reported to have integrated 
technologies into their lessons that “required students acquire deep knowledge by collecting, 
evaluation, and synthesizing information gathered through their own exploration of online 
resources” (p. 140).  
In a recent study, Mouza et al. (2017) examined a self-reported survey and case 
reports of computational thinking related lesson plans. They found through survey results 
that most preservice students reported their knowledge for computational thinking (CT) 
concepts. However, the analysis of lesson plan reports of some students showed that their 
lesson plans demonstrated only surface understanding of CT and did not incorporate CT tools 
and concepts with content and pedagogy. As shown by the studies mentioned above, the 
choices preservice students make for their technology selections exhibited variability in the 
extent they led to high or low-level curriculum goals and instructional strategies. 
Implications 
The findings of this study have revealed that self-reported assessment of preservice 
teachers’ technology knowledge is higher than their actual ability to exemplary align 
technology with content and pedagogy in lesson plans. In order for preservice teachers to 
better integrate technology in lesson plans, teacher education programs must continue to 
emphasize the development and importance of preservice teachers’ technological knowledge 
as well as their continued development of content and pedagogical knowledge. Improving 
preservice teachers’ technological knowledge should not only be restricted to educational 
technology courses. In fact, teacher education programs should redesign various methods 
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courses (like literacy, science, social studies, math) to help preservice teachers design lesson 
plans not only with content and pedagogical knowledge but also with technological 
knowledge (Buss, Wetzel, & Foulger, 2015; Wetzel, Foulger, & Williams, 2008). For 
example, to achieve a unified success in TPACK implementation and growth, the focus of a 
science methods course could also teach how to integrate digital technologies in lesson plans 
and learning environments rather than only focusing on content and pedagogy. To this end, to 
help preservice teachers create lesson plans with compatible use of educational technologies 
and related instructional strategies, instructors teaching educational technology courses and 
methods courses could benefit by a collaboration of ideas and assignments. 
Limitations and Recommendations for Future Research 
While the results of this research contribute to the body of knowledge on technology 
integration into lesson planning, several limitations emerged that require future investigation.  
The first limitation of this study is related to sample size. Although the population of 
this study was the preservice teachers, using only the two intact classes the researcher was 
teaching at the time resulted in a smaller sample size. Furthermore, as the correlation analysis 
required evaluation of lesson plans by two raters for each participant to pair up with their 
survey responses, the number of participants was relatively small. Due to small number of 
participants, the results of this study may not be generalized to the larger population. 
Therefore, this study could be replicated with a larger group of preservice teachers. 
The second limitation was also related to the sample of the study. The number of the 
female participants (85%) outnumbered male participants (15%) in this study. However, 
according to enrollment statistics for elementary education and early childhood education 
program, this could be considered normal. As mentioned above, the context in which this 
study was conducted was comprised of elementary and early childhood education majors. 
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Therefore, although the findings of the study may translate into different preservice teacher 
education majors, the findings of the study are expected to generalize to these majors. Future 
studies could be designed with a wider range of preservice education majors, especially 
secondary majors, to generalize findings to all preservice teachers. 
This study found that the TPACK constructs investigated in the study did not 
correlate strongly between the TPACK survey and TPACK-based technology integration 
rubric. That is, preservice teachers self-reported responses to the survey were relatively 
higher than their scored technology integration performance obtained via a rubric. However, 
this relationship of the same constructs between two different instruments could vary 
depending on the timing of the survey administered in the course. This study utilized TPACK 
responses, both from the survey and rubric, collected at the end of the educational technology 
course. However, if the TPACK responses collected at the beginning of the course were 
used, the relationship may be different. It is hypothesized that preservice teachers’ TPACK 
scores might be reported a little lower in a presurvey. This in turn may lead to a different, 
possibly positive, relationship between the survey responses and the lesson plan performance 
reported by the rubric scores. Therefore, future research could analyze the relationship 
between preservice teachers’ TPACK collected at the beginning of the course and their 
performance in lesson plans which may occur at a later time and after significant instruction 
in the educational technology course.  
Lastly, this study looked at preservice teachers’ TPACK and their integration of 
TPACK into their lesson plans. In this way, the study captures both TPACK knowledge and 
its implementation in instructional artifacts such as lesson plans. However, future studies 
should go one more step further and explore how TPACK is reflected in the actual teaching 
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performance of preservice teachers. For example, preservice teachers could be observed in 
their practicum and student teaching experiences. A more sophisticated examination that 
examines the relationships between preservice teachers’ self-reported knowledge with their 
actual ability to teach a lesson with children in a classroom could be quite revealing. In this 
way, future research can further examine this relationship between preservice teachers’ 
TPACK knowledge and their ability to apply this knowledge in actual classroom settings.  
66 
REFERENCES 
Abbitt, J. (2011). Measuring technological pedagogical content knowledge in preservice 
teacher education: A review of current methods and instruments. Journal for Research 
of Technology in Education, 43(4), 281-300.  
 
Angeli, C., & Valanides, N. (2005). Preservice elementary teachers as information and 
communication technology designers: An instructional systems design model based on 
an expanded view of pedagogical content knowledge. Journal of Computer Assisted 
Learning, 21(4), 292–302.  
 
Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for the 
conceptualization, development, and as-assessment of ICT-TPCK: Advances in 
technological pedagogical content knowledge (TPCK). Computers & Education, 52(1), 
154-168.  
 
Archambault, L. & Crippen, K. (2009). Examining TPACK among K-12 online distance 
educators in the United States Contemporary Issues in Technology and Teacher 
Education, 9(1), 71-88.  
 
Bai, H., & Ertmer, P. A. (2008). Teacher educators’ beliefs and technology uses as predictors 
of preservice teachers’ beliefs and technology attitudes. Journal of Technology in 
Teacher Education. 16(1), 93-112. 
 
Britten, J.S., & Cassady, J.C. (2005). The Technology Integration Assessment Instrument: 
Understanding planned use of technology by classroom teachers. Computers in the 
Schools, 22(3), 49-61. 
 
Buss, R. R., Wetzel, K., Foulger, T. S., & Lindsey, L. (2015). Preparing teachers to integrate 
technology into K–12 instruction: Comparing a stand-alone technology course with a 
technology-infused approach. Journal of Digital Learning in Teacher Education, 31(4), 
160–172. 
 
Chai, C.S., Koh, J.H.L., & Tsai, C. (2010). Facilitating preservice teachers’ development of 
technological, pedagogical, and content knowledge (TPACK). Educational 
Technology & Society, 13(4), 63-73. 
 
Chai, C. S., Koh, J. H. L., & Tsai, C. C. (2013). A Review of Technological Pedagogical 1 
Content Knowledge. Educational Technology & Society, 16(2), 31–51. 
 
Chai, C. S., Koh, J. H. L., & Tsai, C. (2016). A review of the quantitative measures of 
technological pedagogical content knowledge (TPACK). In M. C. Herring, M. J. 
Koehler, & P. Mishra (Eds.), Handbook of Technological Pedagogical Content 
Knowledge (TPACK) for Educators (pp. 87-106). New York, NY: Routledge. 
 
Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods 
67 
approaches (4th ed.). Thousand Oaks, CA: Sage Publications. 
 
Davies, R. S. & West, R. E. (2013). Technology integration in schools. In J. M. Spector, M. 
D. Merrill, J. Ellen, & M.J. Bishop (Eds.), Handbook of Research on Educational 
Communications and Technology (4th ed.). (pp. 841-853). New Yowk: Taylor & 
Francis Ltd. 
 
Elbaz, F. (1983). Teaching thinking: A study of practical knowledge. New York: Nichols. 
 
Ertmer, P. A., Ottenbreit-Leftwich, A. T., & Tondeur, J. (2014). Teachers’ beliefs and uses of 
technology support 21st-century teaching and learning. In H. Fives & M. G. Grill 
(Eds.), International Handbook of Research on Teachers’ Beliefs (pp. 403-418). New 
York, NY: Routledge. 
 
Franklin, C. (2004). Teacher Preparation as a Critical Factor in Elementary Teachers: Use of 
Computers. In R. Ferdig, C. Crawford, R. Carlsen, N. Davis, J. Price, R. Weber & D. 
Willis (Eds.), Proceedings of Society for Information Technology & Teacher 
Education International Conference 2004 (pp. 4994-4999). Chesapeake, VA: 
Association for the Advancement of Computing in Education (AACE).  
 
Garofalo, J., Drier, H., Harper, S., Timmerman, M.A., & Shockey, T. (2000). Promoting 
appropriate uses of technology in mathematics teacher preparation. Contemporary 
Issues in Technology and Teacher Education, 1(1). Retrieved from 
http://www.citejournal.org/vol1/iss1/currentissues/mathematics/article1.htm 
 
George, D., & Mallery, M. (2010). SPSS for windows step by step: A simple guide and 
reference, 17.0 update (10a ed.). Boston: Pearson. 
 
Goktas, Y., Yildirim, S. & Yildirim, Z. (2009). Main barriers and possible enablers of ICT 
integration into preservice teacher education programs. Educational Technology & 
Society, 12(1), 193-204.  
 
Graham, C. R., Borup, J., & Smith, N. B. (2012). Using TPACK as a framework to 
understand teacher candidates’ technology integration decisions. Journal of Computer 
Assisted Learning, 28(6), 530–546. doi:10.1111/j.1365-2729.2011.00472.x 
 
Grossman, P.L. (1990). The Making of a Teacher: Teacher Knowledge and Teacher 
Education. New York: Teachers College Press. 
 
Guerrero, S. (2005). Teachers’ knowledge and a new domain of expertise: Pedagogical 
technology knowledge. Journal of Educational Computing Research, 33(3), 249- 
268.  
 
Gunter, G., & Baumbach, D. (2004). Curriculum integration. In Kovalchick, A., & Dawson, 
K. (Eds.). Education and technology: An encyclopedia. Santa Barbara, CA: ABC-
CLIO, Inc.  
68 
 
Habowski, T. & Mouza, C. (2014). Pre-service Teachers’ Development of Technological 
Pedagogical Content Knowledge (TPACK) in the Context of a Secondary Science 
Teacher Education Program. Journal of Technology and Teacher Education, 22(4), 
471-495. 
 
Harris, J., Grandgenett, N., & Hofer, M. (2010). Testing a TPACK-based technology 
integration assessment instrument. In C. D. Maddux, D. Gibson, & B. Dodge (Eds.). 
Research highlights in technology and teacher education 2010 (pp. 323-331). 
Chesapeake, VA: Society for Information Technology and Teacher Education (SITE).  
 
Hofer, M. & Grandgenett, N. (2012). TPACK development in teacher education. Journal of 
Research on Technology in Education, 5(1), 83-106. 
 
Hofer, M., Grandgenett, N., Harris, J., & Swan, K. (2011). Testing a TPACK-based 
technology integration observation instrument. In C. D. Maddux (Ed.), Research 
highlights in technology and teacher education 2011 (pp. 39-46). Chesapeake, VA: 
Society for Information Technology & Teacher Education (SITE). 
 
Hughes, J. (2004). Technology learning principles for preservice and in-service teacher 
education. Contemporary Issues in Technology and Teacher Education, 4(3), 345-362. 
 
Irving, K. E. (2006). The impact of technology on the 21st-century classroom. In J. Rhoton & 
P. Shane (Eds.), Teaching science in the 21st century (pp. 3–20). Arlington, VA: 
National Science Teachers Association Press.  
 
Izadinia, M. (2015b). A closer look at the role of mentor teachers in shaping preservice 
teachers’ professional identity. Teaching and Teacher Education, 52(1), 1-10. 
 
Jang, S. J. & Tsai, M. F. (2012). Exploring the TPACK of Taiwanese elementary 
mathematics and science teachers with respect to use of interactive whiteboards. 
Computers and Education, 59, 327-338.  
 
Keating, T. & Evans, E. (2001). Three computers in the back of the classroom: Pre-service 
teachers’ conceptions of technology integration. In J. Price et al. (Eds.), Proceedings 
of Society for Information Technology & Teacher Education International 
Conference 2001 (pp. 1671-1676). Chesapeake, VA: Association for the 
Advancement of Computing in Education (AACE). 
 
Keller, J. B., Bonk, C. J., & Hew, K. (2005). The TICKIT to teacher learning: Designing 
professional development according to situative principles. Journal of Educational 
Computing Research, 32(4), 329–340.  
 
Kelly, M. A. (2008). Bridging digital and cultural divides: TPCK for equity of access to 
technology. In AACTE Committee on Innovation and Technology (Eds.), Handbook 
of technological pedagogical content knowledge (TPCK) for educators (pp. 30–
69 
60). New York, NY: Routledge. 
 
Kim, C., Kim, M., Lee, C. J., Spector, M., & DeMeester, K. Teacher beliefs and technology 
integration. (2013). Teaching and Teacher Education, 29, pp. 76-85. 
 
Knezek, G., & Christensen, R. (2004). Summary of KIDS project findings for 1999–2004 
research and project evaluation. (U.S. Department of Education, Grant 
#R303A99030). Denton, TX: Institute for the Integration of Technology into Teaching 
and Learning (IITTL). Retrieved April 5, 2017, from 
http://www.iittl.unt.edu/KIDS5YearSummary2.pdf 
 
Koc, M. (2011). Let’s make a movie: Investigating pre-service teachers’ reflections on using 
video-recorded role playing cases in Turkey. Teaching and Teacher Education, 27, 
95-106. 
 
Koehler, M. J. & Mishra, P. (2005). Teachers learning technology by design. Journal of 
Computing in Teacher Education, 21(3), 94-102.  
 
Koehler, M., & Mishra, P. (2008). Introducing TPCK. In AACTE Committee on Innovation 
and Technology. (Ed.), Handbook of technological pedagogical content knowledge 
(TPCK). New York: Routledge. 
 
Koehler, M., & Mishra, P. (2009). What is technological pedagogical content knowledge? 
Contemporary Issues in Technology and Teacher Education, 9(1), 60–70.  
 
Koehler, M. J., Mishra, P., Hershey, K., & Peruski, L. (2004). With a little help from your 
students: a new model for faculty development and online course design. Journal of 
Technology and Teacher Education, 12(1), 25–55. 
 
Koehler, M. J., Mishra, P., & Yahya, K. (2007). Tracing the development of teacher 
knowledge in a design seminar: Integrating content, pedagogy and technology. 
Computers & Education, 49(3), 740-762. 
 
Koehler, M. J., Mishra, P., Yahya, K., & Yadav, A. (2004). Successful teaching with 
technology: The complex interplay of content, pedagogy, and technology. 
Proceedings from the Annual Meeting of the Society for Information Technology & 
Teacher Education, Atlanta, GA. Charlottesville, VA: Association for the 
Advancement of Computing in Education. 
 
Koh, J. H. L. (2013). A rubric for assessing teachers' lesson activities with respect to TPACK 
for meaningful learning with ICT. Australasian Journal of Educational Technology, 
29(6). 
 
Kopcha, T. J. (2010). A systems-based approach to technology integration using mentoring 
and communities of practice. Educational Technology Research and Development, 
58, 175-190.  
70 
Kopcha, T.J., Ottenbreit-Leftwich, A., Jung, J. & Baser, D. (2014). Examining the TPACK 
framework through the convergent and discriminant validity of two measures. 
Computers & Education, 78, pp. 87-96. 
 
Lai, G., & Calandra, B. (2007). Using online scaffolds to enhance preservice teachers’ 
reflective journal writing: A qualitative analysis. International Journal of Technology 
in Teaching and Learning, 3(3), 66-81.  
 
Lin, T. C., Tsai, C. C., Chai, C. S., & Lee, M. S. (2013). Identifying Science Teachers’ 
Perceptions of Technological Pedagogical and Content Knowledge (TPACK). 
Journal of Science Education and Technology, 22, 325-336. 
 
Lyublinskaya, I., & Tournaki, N. (2014). A Study of Special Education Teachers’ TPACK 
Development in Mathematics and Science through Assessment of Lesson 
Plans. Journal of Technology and Teacher Education, 22(4), 449-470. 
 
Leinhardt, G., & Smith, D. (1985). Expertise in mathematics instruction: Subject matter 
knowledge. Journal of Educational Psychology, 77(3), 241-271. 
 
Messina, L. & Tabone, S. 2012. Integrating technology into instructional practices focusing 
on teacher knowledge. Procedia - Social and Behavioral Sciences, 46, 1015–1027.  
 
Mishra, P. (1998). Flexible learning in the periodic system with multiple representations: The 
design of a hypertext for learning complex concepts in chemistry. (Doctoral 
dissertation, University of Illinois at Urbana- Champaign). Dissertation Abstracts 
International, 59(11), 4057. (AAT 9912322).  
 
Mishra, P. (2009). Multiple Representations of the periodic table and learning. Retrieved 
from http://www.punyamishra.com/2009/02/25/mishra-yadav-2006/  
 
Mishra, P., & Koehler, M. (2005). Educational technology by design: Results from a survey 
assessing its effectiveness. In C. Crawford, C. Roger, I. Gibson, K. McFerrin, J. Price, 
R. Weber & D. A. Willis (Eds.), Proceedings of the Society for Information 
Technology & Teacher Education International Conference 2005 (pp. 1–7). 
Chesapeake, VA: AACE. 
 
Mishra, P. & Koehler, M. (2006). Technological pedagogical content knowledge: A 
framework for teacher knowledge. Teachers College Record, 108(6), 1017-1054.  
 
Mishra, P., & Koehler, M. (2008, March). Introducing technological pedagogical content 
knowledge. Paper presented at the annual meeting of the American Educational 
Research Association, New York.  
 
Morgan, G. A, Leech, N. L., Gloeckner, G. W. & Barrett, K. C. (2013). IBM SPSS for 
introductory statistics: Use and interpretation (5th ed.). New York, NY: Routledge. 
 
71 
Mouza, C. & Karchmer-Klein, R. (2013). Promoting and assessing preservice teachers’ 
technological pedagogical content knowledge (TPACK) in the context of case 
development. Journal of Educational Computing Research, 48(2), 127-152.  
 
Mouza, C., Nandakumar, R., Yilmaz-Ozden, S., & Karchmer-Klein, R. (2017). A 
longitudinal examination, of preservice teachers’ technological pedagogical content 
knowledge in the context of undergraduate teacher education. Action in Teacher 
Education, 39(2), 153-171. 
 
Mouza, C., Yang, H., Pan, Y. C., Yilmaz-Ozden, S. & Pollock, L. (2017). Resetting 
educational technology coursework for pre-service teachers: A computational 
thinking approach to the development of technological pedagogical content 
knowledge (TPACK). Australasian Journal of Educational Technology, 33(3), 61-76.   
 
National Council for Accreditation of Teacher Education. (2008). Professional standards for 
the accreditation of teacher preparation institutions. Retrieved from 
http://www.ncate.org/documents/standards/NCATE%20Standards%202008.pdf 
 
Niess, M. L. (2001). A model for integrating technology in preservice science and 
mathematics content-specific teacher preparation. School Science and Mathematics, 
10(2), 102–109. 
 
Niess, M. L. (2005). Preparing teachers to teach science and mathematics with technology: 
Developing a technology pedagogical content knowledge. Teaching and Teacher 
Education, 21(5), 509-523. 
 
Niess, M. L. (2011). Investigating TPACK: Knowledge growth in teaching with 
technology. Journal of Educational Computing Research, 44, 299–317. 
 
Ottenbreit-Leftwich, A. T., Glazewski, K. D., Newby, T. J., & Ertmer, P. A. (2010). Teacher 
value beliefs associated with using technology: Addressing professional and student 
needs. Computers and Education, 55, 1321–1335.  
 
Pamuk, S. (2012). Understanding preservice teachers’ technology use through TPACK 
framework. Journal of Computer Assisted Learning, 28(5), 425–439. 
 
Pierson, M. (1999). Technology integration practice as a function of pedagogical expertise. 
Dissertation Abstracts International, 60(03), 711. (AAT9924200). 
 
Pierson, M. E. (2001). Technology Integration Practice as a Function of Pedagogical 
Expertise. Journal of Research on Computing in Education, 33(4), 413-430. 
 
Pope, C., & Golub, J. (2000). Preparing tomorrow’s English language arts teachers today: 
Principles and practices for infusing technology. Contemporary Issues in Technology 
and Teacher Education, 1(1). Retrieved from 
http://www.citejournal.org/vol1/iss1/currentissues/english/article1.htm 
72 
 
Porras-Herna ndez, L. H., & Salinas-Amescua, B. (2013). Strengthening TPACK: A broader 
notion of context and the use of teacher’s narratives to reveal knowledge 
construction. Journal of Educational Computing Research, 48, 223–244.  
 
Rosenberg, J. M. & Koehler, M. J. (2015). Context and Technological Pedagogical Content 
Knowledge (TPACK): A Systematic Review. Journal of Research on Technology in 
Education, 47(3), 186-210. 
 
Sang, G., Valcke, M., van Braak, J., & Tondeur, J. (2010). Student teachers’ thinking 
processes and ICT integration: Predictors of prospective teaching behaviors with 
educational technology. Computers and Education, 54(1), 103-112. 
 
Schmidt, D., Baran, E., Thompson, A., Mishra, P., Koehler, M., & Shin, T. (2009a). 
Examining preservice teachers’ development of technological pedagogical content 
knowledge in an introductory instructional technology course. In G. Ian, W. Roberta, 
M. Karen, C. Roger & W. Dee Anna (Eds.), Proceedings of the Society for Information 
Technology & Teacher Education International Conference 2009 (pp. 4145–4151). 
Chesapeake, VA: AACE.  
 
Schmidt, D., Baran, E., Thompson, A., Mishra, P., Koehler, M., & Shin, T. (2009b). 
Technological pedagogical content knowledge (TPACK): The development and 
validation of an assessment instrument for preservice teachers. Journal of Research on 
Technology in Education, 42(2), 123–149.  
 
Shin, T., Koehler, M., Mishra, P., Schmidt, D., Baran, E., & Thompson, A. (2009). Changing 
technological pedagogical content knowledge (TPACK) through course experiences. 
In G. Ian, W. Roberta, M. Karen, C. Roger & W. Dee Anna (Eds.), Proceedings of 
the Society for Information Technology & Teacher Education International 
Conference 2009 (pp. 4152– 4159). Chesapeake, VA: AACE. 
 
Shulman, L.S. (1986). Those who understand: Knowledge growth in teaching. Educational 
Researcher, 15(2), 4-14.  
 
Shulman, L. S. (1987). Knowledge and teaching: Foundation of the new reform. Harward 
Educational Review, 57(1), 1-22.  
 
Tabachnick, B.G. & Fidell, L.S. (2013). Using multivariate statistics (6th ed.) Pearson, 
Boston. 
 
Tondeur, J., van Braak, J., Sang, G., Voogt, J., Fisser, P., & Ottenbreit-Leftwich A. (2012). 
Preparing pre-service teachers to integrate technology in education: A synthesis of 
qualitative evidence. Computers and Education, 59, 134-144.   
 
Thompson, A., & Mishra, P. (2007-2008). Breaking news: TPCK becomes TPACK! Journal 
of Computing in Teacher Education, 24(2), 38–64. 
73 
 
 
Urdan, T. C. (2017). Statistics in plain English (4th ed.). New York, NY: Routledge.  
Voogt, J., Fisser, P., Roblin, N. P., Tondeur, J., & van Braak, J. (2012). Technological 
pedagogical content knowledge - a review of the literature. Journal of Computer 
Assisted Learning, 29, 109–121. 
 
Wetzel, K., Foulger, T.S. and Williams, M.K. 2009. The evolution of the required 
educational technology course. Journal of Computing in Teacher Education, 
25(2): 67–71. 
 
Zhao, Y. (2003). Introduction. In Y. Zhao (Ed.). What should teachers know about 
technology: perspectives and practices (pp. xiii-xviii). Greenwich, CT. 
 
 
 
74 
APPENDIX A.    INSTITUTIONAL REVIEW BOARD (IRB) APPROVAL FOR 
LESSON PLANS 
 
75 
APPENDIX B.    INSTITUTIONAL REVIEW BOARD (IRB) APPROVAL FOR 
TPACK SURVEY 
 
76 
 
77 
APPENDIX C.    LECTURE AND LAB SCHEDULE 
Week Lab Dates Lab Topics Lecture Dates Lecture Topics 
Introduction to Digital Learning – Building a Foundation 
1 08.22.2016 Lab/Course Introduction  
 
If You Were to Take a Mouse to 
School! 
08.23.2016 Course Introduction 
Course Expectations 
08.25.2016 Teacher Reflection /Connecting 
Reflection/Course Outcomes 
2 08.29.2016 Explore, Evaluate and Use Google 
Tools 
 
08.30.2016 Technological Pedagogical Content 
Knowledge (TPACK) 
09.01.2016 Information Literacy 
Website Evaluation 
3 09.05.2016 Online Lab – See Blackboard 
Information Literacy  
09.06.2016 Information Literacy (continues) 
09.08.2016 Digital Images 
4 09.12.2016 Technology “Innovation” – teaching 
around a theme Digital images, 
multimedia, etc. 
09.13.2016 Copyright and Fair Use 
09.15.2016 Copyright (continues) 
5 09.19.2016 Introduction to Course Portfolio 
Introduction to WiX 
09.20.2016 Copyright (amount of use) 
09.22.2016 “Grounded” Technology Integration 
Technology in Math 
6 09.26.2016 Creative Computing & Coding 
Scratch/Scratch Jr. 
09.27.2016 Using Technology in Math 
09.29.2016 Lesson Planning – Writing Learning 
Objectives/Outcomes 
7 10.03.2016 Creating a Math Lesson Using 
Explain Everything Review Math 
Apps 
10.04.2016 Using Spreadsheets in the Classroom 
10.06.2016 Midterm Review: What have we 
learned?  
Professional Development: What 
does this mean for you…now? 
Professional Development and Technology 
8 10.10.2016 Online Lab – See Blackboard Online 
Professional Development: Blogs, 
Podcasts and Twitter 
10.11.2016 ITEC Conference – No Class 
10.13.2016 Midterm Exam 
Technology in Literacy 
9 10.17.2016 Portfolio Check Digital Storytelling 10.18.2016 Using Technology in Literacy 
Introduction to Digital Storytelling 
10.20.2016 Digital Storytelling Continues 
10 10.24.2016 Digital Storytelling: Storyboard and 
Conferencing Review Literacy Apps 
10.25.2016 More about Literacy, Technology & 
Pedagogy 
10.27.206 Literacy Apps and Resources 
11 10.31.2016 Digital Storytelling: Working Lab 11.01.2016 Assessment and Technology 
11.03.2016 Using Technology in Science 
Technology in Science 
12 11.07.2016 Science Breakout EDU: Immersive 
Learning Game! 
11.08.2016 More about Science, Technology & 
Pedagogy 
11.10.2016 Digital Divide 
13 11.14.2016 Science Thinglink – 
Research/Resources  
Review Science Apps 
11.15.2016 Digital Divide (continues) 
11.17.2016 Using Technology in Social Studies 
Fall Break (November 21-25) 
Technology in Social Studies 
14 11.28.2016 Additional Digital Video Ideas for 
the Classroom Movie Trailers 
Review Social Studies Apps 
11.29.2016 More about Social Studies, 
Technology & Pedagogy 
12.01.2016 Revisit: Social Media in the 
Classroom 
15 12.05.2016 Additional Social Studies Ideas 12.06.2016 More Web 2.0 Tools for Classrooms 
12.08.2016 What Did You Learn? Next Steps 
Finals Week (December 12-16) – Final Exam 
78 
APPENDIX D.    LESSON PLANNING GUIDE 
TPACK Lesson Plan Assignment   
C I 201 – Digital Learning in the PK-6 Classroom  
(50 Points) 
Curriculum development and lesson planning is a routine activity for all teachers. 
Good planning on the part of the teacher can lead to successful student learning. The purpose 
of this assignment is for you to develop stronger and deeper conceptions about technology’s 
role in PreK-6 classrooms when planning lessons and curriculum materials.  
This assignment will illustrate your ability to plan and design effective learning 
environments and experiences supported by technology keeping the TPACK framework in 
mind. Each student will prepare a lesson plan that integrates technology effectively as it 
relates to instructional objectives and assessments.  
This lesson plan assignment will contain the following:   
1. Lesson Plan (30 points):  
 Complete lesson plan allowing for the integration of technology (i.e. software 
program(s), app(s), hardware, etc.). This plan must be designed to cover content 
material taught in PreK-6 classrooms and should be connected to at least one of the 
following subject areas: math, science, social studies and/or literacy. Please talk to 
Dr. Crawford or your TA for additional subject area ideas. It can also be an 
interdisciplinary lesson plan (i.e., connecting several content areas).   
 
2. Assessment (10 points):  
 Assessments for measuring the student learning objectives (e.g. rubrics, 
quiz/exam, checklist, etc.) are included in the lesson plan materials.   
 
3. Student Product (10points):  
 Example of student work completed during the lesson plan. (Note: You, not a 
PreK-6 student, will probably be creating this student project!)   
Note: All parts of the lesson plan assignment will be uploaded to Blackboard.  
1. Lesson Plan  
The lesson plan should include the following components:  
a) Summary/Overview of Lesson/Grade Level (3 points):  
What is the synopsis of your lesson? Provide a brief paragraph description that 
concisely summarizes your entire plan. What grade level are you designing this 
lesson for? All activities designed should be grade level appropriate.  
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b) Learning Objective(s) (6 points):  
What will the students participating in your lesson learn and/or be able to do 
as a result of your lesson? Each objective must contain 3 parts – condition, behavior 
verb, & criterion. (We would suggest 1-3 learning objectives for your lesson)  
 
c) Content Standard(s) (2 points):  
What content standards will be addressed in this lesson? These should connect 
back to the student learning objectives. You must use at least one standard from each 
content area addressed in the lesson.  
Please select your standard(s) from either the Iowa Core Standards (Literacy, 
Math, Social Studies, Science) and/or the Common Core State Standards (only 
English Language Arts and Mathematics only). Links to both of these online 
resources are available from the 201 Blackboard site. Although other national content 
standards (e.g., social studies, science, mathematics, etc.) are posted on this site, 
please try to use the Iowa Core for this assignment. Those of you who will be 
teaching in Iowa will be required to use these standards in PreK-6 classrooms!  
 
d) Technology Standard(s) (2 points):  
What technology standards for students (ISTE Standards for Students) will 
be addressed in this lesson? You must identify at least one technology student 
standard that is being addressed in the lesson. The standard(s) should connect back to 
the learning objective(s). (Limit your selection of these standards to ones that best 
align with your goals and learning outcomes.)  ISTE Standards for Students – (Link 
available on our Blackboard site!)   
 
e) Description of Instructional Context (3 points):  
 In what environment will the lesson take place? Here are some ideas to think 
about depending upon the technologies available and/or selected for the lesson. What 
technologies are needed for this lesson and what will be available in this 
environment? single-computer classroom? multi-computer classroom? laptop cart? 
computer lab? 1:1 access for each student? mobile technology access (e.g. iPods, 
iPads, etc.)?; discuss the ability level of your students and what provisions you will 
make for varying abilities in your classroom and possible learning challenges;; prior 
knowledge of the subject being taught, etc.   
 
f) List of Materials (3 points):  
 What materials are needed for the teacher to teach the lesson and for the 
students to participate in the lesson? Are any volunteers or materials needed from the 
community? What technology provisions need to be gathered or prepared before 
teaching the lesson? Prepare examples of any student handouts or resources to be 
given to the students.   
 
g) Lesson Procedures (step-by-step) (6 points): 
What will happen during the lesson? Provide a ‘rich’ description of the step- 
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by- step procedures taken to complete the lesson. These procedures should include 
enough detail that anyone could teach the lesson using the plan. What will the 
students do? What will the teacher do? What questions will be asked?  
If you are currently enrolled in C I 245/268 or have already taken this class, 
the 'procedures' section of the lesson may include a planned opening, a 'I do' section 
(what they actually teach), a 'we do' section (the guided practice), a 'you do' section 
(independent practice, which can be the assessment), and a planned closing.  
 
h) What is the role of the technology? (3 points):  
Take a step back from this lesson for a moment and reflect upon and examine 
the long-term impact that the technology will have on student learning. How does the 
lesson illustrate the meaningful interaction between technology, pedagogy and 
content knowledge - TPACK? Other questions to consider: How was technology used 
to engage learners in a meaningful learning activity? Could have it been done just as 
effectively without using the technology you selected? Was technology used to 
promote collaborative/individual learning? Was technology used to promote 
reflective learning?  
 
i) References (2 points):  
Any works used in the creation of this lesson plan should be properly cited in 
APA format and included in a reference list. Where did you get the idea? If you read 
about the lesson idea somewhere you should cite that as a source of reference. For 
example, if you used a ‘teacher idea’ book (e.g. An Author a Month by Sharron L. 
McElmeel), textbook, or webpage (e.g. Read Write Think - www.readwritethink.org) 
to generate any ideas for this lesson please include them in the references section in 
your lesson plan.  
 
2. Assessment  
The assessment plan should include the following:  
 
a) Description of evaluation of learning outcomes (5 points):  
 Write a paragraph that describes how you will evaluate student learning and 
progress based upon the stated student objectives and standards. Will steps be taken 
during the lesson to assess student progress and adjustments made (i.e., formative 
assessment)? How will the student product be assessed (i.e., summative assessment)?  
 
b) Evaluation tool(s) (5 points):  
 What will the students do to demonstrate success? Include example/s of actual 
evaluation rubrics, exams, checklists, etc. that will be used to assess student learning 
objectives. The assessment tools must be aligned with the learning objectives.   
 
3. Student Product (10 points): 
For the lesson, PreK-6 students in your classroom will be required to complete 
a technology project or projects. You are required to complete the project or projects 
as if you are one of your students. 
81 
APPENDIX E.    TPACK SURVEY 
Survey of Preservice Teachers' Knowledge of Teaching and Technology 
 
Denise A. Schmidt, Evrim Baran, and Ann D. Thompson 
Center for Technology in Learning and Teaching 
Iowa State University 
 
Matthew J. Koehler, Punya Mishra, and Tae Shin 
Michigan State University 
 
Usage Terms: Researchers are free to use the TPACK survey, provided they contact Dr. Denise Schmidt 
(dschmidt@iastate.edu) with a description of their intended usage (research questions, population, etc.), and the site 
locations for their research. The goal is to maintain a database of how the survey is being used, and keep track of any 
translations of the survey that exist. 
Version 1.1: (updated September 1, 2009). This survey was revised to reflect research results obtained from its 
administration during the 2008-2009 and 2009-2010 academic years. This document provides the latest version of the 
survey and reports the reliability scores for each TPACK domain. (This document will be updated as the survey is 
further developed). 
The following papers and presentations highlight the development process of this survey: 
Schmidt, D. A., Baran, E., Thompson A. D., Koehler, M. J., Mishra, P. & Shin, T. (2009-10). 
Technological Pedagogical Content Knowledge (TPACK): The Development and Validation of an 
Assessment Instrument for Preservice Teachers. Journal of Research on Technology in Education, 42(2), 123-
149. 
Schmidt, D. A., Baran, E., Thompson A. D., Koehler, M. J., Mishra, P. & Shin, T. (2009). The Continuing 
Development, Validation and Implementation of a TPACK Assessment Instrument for Preservice Teachers. 
Paper submitted to the 2010 Annual Meeting of the American Educational Research Association. April 30-
May 4, Denver, CO. 
Schmidt, D., Baran, E., Thompson, A., Koehler, M.J., Shin, T, & Mishra, P. (2009, April). 
Technological Pedagogical Content Knowledge (TPACK): The Development and Validation of an Assessment 
Instrument for Preservice Teachers. Paper presented at the 2009 Annual Meeting of the American Educational 
Research Association. April 13-17,San Diego, CA. 
Schmidt, D., Baran, E., Thompson, A., Koehler, M.J., Mishra, P., & Shin, T. (2009, March). 
Examining preservice teachers’ development of technological pedagogical content knowledge in an introductory 
instructional technology course. Paper presented at the 2009 International Conference of the Society for the 
Information and Technology & Teacher Education. March 2-6, Charleston, SC. 
Shin, T., Koehler, M.J., Mishra, P. Schmidt, D., Baran, E., & Thompson, A.,(2009, March). 
Changing technological pedagogical content knowledge (TPACK) through course experiences. Paper 
presented at the 2009 International Conference of the Society for the Information and Technology & 
Teacher Education. March 2-6, Charleston, SC. 
How do I use the survey? The questions you want are most likely questions 1 -46 starting under the header “TK 
(Technology Knowledge)”. In the papers cited above, these categories were removed so that participants were not 
oriented to the constructs when answering the survey questions. The items were presented in order from 1 through 46, 
however. The other items are more particular to individual study and teacher education context to better understand 
results found on questions 1-46. You are free to use them, or modify them. However, they are not the core items used 
to measure the components of TPACK. 
How do score the survey. Each item response is scored with a value of 1 assigned to strongly disagree, all the way to 5 
for strongly agree. For each construct the participant's responses are averaged. For example, the 6 questions under TK 
(Technology Knowledge) are averaged to produce one TK (Technology Knowledge) Score. 
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Reliability of the Scores (from Schmidt et al, 2009). 
 
TPACK Domain Internal Consistency (alpha) 
Technology Knowledge (TK) .86 
Content Knowledge (CK)  
Social Studies .82 
Mathematics .83 
Science .78 
Literacy .83 
Pedagogy Knowledge (PK) .87 
Pedagogical Content Knowledge (PCK) .87 
Technological Pedagogical Knowledge (TPK) .93 
Technological Content Knowledge (TCK) .86 
Technological Pedagogical Content Knowledge (TPACK) .89 
 
Thank you for taking time to complete this questionnaire. Please answer each question to the best of your knowledge. Your 
thoughtfulness and candid responses will be greatly appreciated. Your individual name or identification number will not at 
any time be associated with your responses. Your responses will be kept completely confidential and will not influence 
your course grade. 
Demographic Information 
1. Your e-mail address 
 
2. Gender 
a. Female 
b. Male 
3. Age range 
a. 18-22 
b. 23-26 
c. 27-32 
d. 32+ 
4. Major 
a. Early Childhood Education (ECE) 
b. Elementary Education (ELED) 
c. Other 
5. Area of Specialization 
a. Art 
b. Early Childhood Education Unified with Special Education 
c. English and Language Arts 
d. Foreign Language 
e. Health 
f. History 
g. Instructional Strategist: Mild/Moderate (K8) Endorsement 
h. Mathematics 
i. Music 
j. Science-Basic 
k. Social Studies 
l. Speech/Theater 
m. Other 
6. Year in College 
a. Freshman 
b. Sophomore 
c. Junior 
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d. Senior 
7. Are you completing an educational computing minor? 
a. Yes 
b. No 
8. Are you currently enrolled or have you completed a practicum experience in a 
PreK-6 classroom? 
a. Yes 
b. No 
Technology is a broad concept that can mean a lot of different things. For the purpose of this questionnaire, technology is 
referring to digital technology/technologies. That is, the digital tools we use such as computers, laptops, iPods, handhelds, 
interactive whiteboards, software programs, etc. Please answer all of the questions and if you are uncertain of or neutral 
about your response you may always select "Neither Agree or Disagree" 
 
 Strongly 
Disagree 
Disagree Neither Agree 
or Disagree 
Agree Strongly 
Agree 
TK (Technology Knowledge)      
1. I know how to solve my own technical problems.      
2. I can learn technology easily.      
3. I keep up with important new technologies.      
4. I frequently play around the technology.      
5. I know about a lot of different technologies.      
6. I have the technical skills I need to use technology.      
CK (Content Knowledge)      
Mathematics      
7. I have sufficient knowledge about mathematics.      
8. I can use a mathematical way of thinking.      
9. I have various ways and strategies of developing my 
understanding of mathematics. 
     
Social Studies      
10. I have sufficient knowledge about social studies.      
11. I can use a historical way of thinking.      
12. I have various ways and strategies of developing my 
understanding of social studies. 
     
Science      
13. I have sufficient knowledge about science.      
14. I can use a scientific way of thinking.      
15. I have various ways and strategies of developing my 
understanding of science. 
     
Literacy      
16. I have sufficient knowledge about literacy.      
17. I can use a literary way of thinking.      
18. I have various ways and strategies of developing my 
understanding of literacy. 
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PK (Pedagogical Knowledge)      
19. I know how to assess student performance in a 
classroom. 
     
20. I can adapt my teaching based-upon what students 
currently understand or do not understand. 
     
21. I can adapt my teaching style to different learners.      
22. I can assess student learning in multiple ways.      
23. I can use a wide range of teaching approaches in a 
classroom setting. 
     
24. I am familiar with common student understandings 
and misconceptions. 
     
25. I know how to organize and maintain classroom 
management. 
     
 
PCK (Pedagogical Content Knowledge)      
26. I can select effective teaching approaches to guide 
student thinking and learning in mathematics. 
     
27. I can select effective teaching approaches to guide 
student thinking and learning in literacy. 
     
28. I can select effective teaching approaches to guide 
student thinking and learning in science. 
     
29. I can select effective teaching approaches to guide 
student thinking and learning in social studies. 
     
TCK (Technological Content Knowledge)      
30. I know about technologies that I can use for 
understanding and doing mathematics. 
     
31. I know about technologies that I can use for 
understanding and doing literacy. 
     
32. I know about technologies that I can use for 
understanding and doing science. 
     
33. I know about technologies that I can use for 
understanding and doing social studies. 
     
 
TPK (Technological Pedagogical Knowledge)      
34. I can choose technologies that enhance the teaching 
approaches for a lesson. 
     
35. I can choose technologies that enhance students' 
learning for a lesson. 
     
36. My teacher education program has caused me to think 
more deeply about how technology could influence 
the teaching approaches I use in my classroom. 
     
37. I am thinking critically about how to use technology 
in my classroom. 
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38. I can adapt the use of the technologies that I am 
learning about to different teaching activities. 
     
39. I can select technologies to use in my classroom that   
enhance what I teach, how I teach and what students 
learn. 
     
40. I can use strategies that combine content, 
technologies and teaching approaches that I learned 
about in my coursework in my classroom. 
     
41. I can provide leadership in helping others to 
coordinate the use of content, technologies and 
teaching approaches at my school and/or district. 
     
42. I can choose technologies that enhance the content for 
a lesson. 
     
 
TPACK (Technology Pedagogy and Content Knowledge)      
43. I can teach lessons that appropriately combine 
mathematics, technologies and teaching approaches. 
     
44. I can teach lessons that appropriately 
combine literacy, technologies and teaching 
approaches. 
     
45. I can teach lessons that appropriately 
combine science, technologies and teaching 
approaches. 
     
46. I can teach lessons that appropriately combine social 
studies, technologies and teaching approaches. 
     
 
Models of TPACK (Faculty, PreK-6 teachers)      
47. My mathematics education professors appropriately 
model combining content, technologies and teaching 
approaches in their teaching. 
     
48. My literacy education professors 
appropriately model combining content, technologies 
and teaching approaches in their teaching. 
     
49. My science education professors 
appropriately model combining content, technologies 
and teaching approaches in their teaching. 
     
50. My social studies education professors appropriately 
model combining content, technologies and teaching 
approaches in their teaching. 
     
51. My instructional technology professors appropriately 
model combining content, technologies and teaching 
approaches in their teaching. 
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52. My educational foundation professors appropriately 
model combining content, technologies and teaching 
approaches in their teaching. 
     
53. My professors outside of education appropriately 
model combining content, technologies and teaching 
approaches in their teaching. 
     
54. My PreK-6 cooperating teachers 
appropriately model combining content, technologies 
and teaching approaches in their teaching. 
     
 
 25% or 
less 
26% - 50% 51% - 75% 76%-100% 
Models of TPCK     
55. In general, approximately what percentage of your 
teacher education professors have provided an 
effective model of combining content, technologies 
and teaching approaches in their teaching? 
    
56. In general, approximately what percentage of your 
professors outside of teacher education have provided 
an effective model of combining content, 
technologies and teaching approaches in their 
teaching? 
    
57. In general, approximately what percentage of the 
PreK-6 cooperating teachers have provided an 
effective model of combining content, technologies 
and teaching approaches in their teaching? 
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APPENDIX F.    TPACK SURVEY CONSENT FORM 
Project Title: Preservice Teachers’ Knowledge of Technology and Teaching 
 
Project Investigators: Dr. Denise Schmidt-Crawford, Yi Jin, and Ozlem Karakaya 
 
The purpose of this study is to understand how preservice teachers develop and apply 
their knowledge of technology and teaching. You are being invited to participate in this 
study because you are currently enrolled as a student in C I 201 (Learning Technologies 
in the PreK-6 Classroom) at Iowa State University.  
 
Your participation involves completing an online questionnaire (15-20 minutes). The 
online questionnaire contains 57 multiple-choice questions and three open-ended 
questions. Records identifying participants will be kept confidential to the extent 
permitted by applicable laws and regulations and will not be made publicly available. 
Your individual name or email address will not at any time be associated with your 
individual responses. Participating in the study is voluntary, and you may withdraw at 
any point. There are no foreseeable risks from participating in the study.  
 
Thank you in advance for taking the time to complete this questionnaire. Please answer 
each question to the best of your knowledge. Please answer all of the questions and if you 
are uncertain of your response you may always select “Neither agree or disagree.” Your 
thoughtful and candid responses will be greatly appreciated. Again, your responses will 
be kept completely confidential and will not influence your course grade. 
 
If you have any questions about this research, please contact Dr. Crawford at 
dschmidt@iastate.edu or 515-294-9141. Thank you! 
 
If you agree to participate in the study, please click the NEXT button. 
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APPENDIX G.    MATCHED LESSON PLAN RUBRIC EVALUATION SCORES 
WITH SURVEY MEANS 
  TCK_LP TCK_S TPK_LP TPK_S TPACK_LP TPACK_S 
Participant_01 4.00 4.00 3.00 4.00 4.00 4.00 
Participant_02 3.00 4.00 2.00 4.00 3.00 4.00 
Participant_03 3.00 4.25 3.00 4.00 3.00 4.13 
Participant_04 4.00 4.00 3.00 4.00 3.00 4.00 
Participant_05 4.00 4.00 3.00 4.20 4.00 3.38 
Participant_06 4.00 5.00 4.00 4.60 4.00 4.63 
Participant_07 4.00 4.00 4.00 4.00 4.00 4.00 
Participant_08 2.00 4.00 2.00 4.20 2.00 3.38 
Participant_09 2.00 5.00 3.00 5.00 3.00 5.00 
Participant_10 4.00 3.00 3.00 3.00 3.00 3.00 
Participant_11 3.00 4.00 4.00 4.20 3.00 4.25 
Participant_12 3.00 5.00 2.00 5.00 2.00 4.63 
Participant_13 3.00 3.50 3.00 4.20 3.00 3.88 
Participant_14 4.00 5.00 4.00 5.00 4.00 5.00 
Participant_15 3.00 4.75 3.00 4.60 3.00 3.88 
Participant_16 4.00 3.00 3.00 3.60 3.00 3.00 
Participant_17 3.00 3.50 3.00 4.00 3.00 4.13 
Participant_18 2.00 4.00 2.00 4.00 2.00 4.00 
Participant_19 3.00 4.00 3.00 4.00 3.00 4.00 
Participant_20 4.00 4.75 4.00 4.80 4.00 5.00 
Participant_21 4.00 2.50 4.00 4.00 3.00 4.00 
Participant_22 4.00 3.50 3.00 4.00 4.00 3.88 
Participant_23 3.00 4.00 3.00 4.00 2.00 4.00 
Participant_24 3.00 4.00 2.00 4.00 2.00 4.00 
Participant_25 3.00 4.00 4.00 4.00 4.00 4.00 
Participant_26 2.00 4.00 2.00 4.60 3.00 4.88 
Participant_27 2.00 4.00 2.00 5.00 2.00 5.00 
Participant_28 3.00 4.00 4.00 4.00 4.00 4.00 
Participant_29 3.00 4.00 3.00 4.00 3.00 4.00 
Participant_30 3.00 4.00 3.00 4.00 3.00 4.00 
Participant_31 2.00 4.75 2.00 4.80 2.00 4.75 
Participant_32 4.00 4.50 4.00 4.40 3.00 4.38 
Participant_33 4.00 5.00 4.00 5.00 4.00 4.63 
Participant_34 4.00 4.00 4.00 4.00 4.00 4.00 
Participant_35 2.00 3.50 2.00 4.20 2.00 4.13 
Participant_36 2.00 4.00 3.00 4.60 3.00 4.00 
Participant_37 3.00 4.50 2.00 4.40 3.00 4.13 
Participant_38 2.00 4.50 2.00 4.80 2.00 4.50 
Participant_39 4.00 4.75 4.00 4.00 3.00 4.00 
Participant_40 4.00 4.00 4.00 4.80 4.00 5.00 
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APPENDIX H.    RUBRIC 
Technology Integration Assessment Rubric123 
Criteria 4 3 2 1 
Curriculum Goals 
& Technologies  
 
(Curriculum-based 
technology use) 
 
Technologies 
selected for use in 
the instructional 
plan are strongly 
aligned with one or 
more curriculum 
goals. 
 
Technologies 
selected for use in 
the instructional 
plan are aligned 
with one or more 
curriculum goals. 
 
Technologies 
selected for use in 
the instructional 
plan are partially 
aligned with one or 
more curriculum 
goals. 
 
Technologies 
selected for use in 
the instructional 
plan are not aligned 
with any 
curriculum goals. 
 
Instructional 
Strategies & 
Technologies  
 
(Using technology 
in teaching/ 
learning) 
 
Technology use 
optimally supports 
instructional 
strategies. 
 
Technology use 
supports 
instructional 
strategies. 
 
Technology use 
minimally supports 
instructional 
strategies. 
 
Technology use 
does not support 
instructional 
strategies. 
 
Technology 
Selection(s)  
 
(Compatibility with 
curriculum goals & 
instructional 
strategies) 
 
Technology 
selection(s) are 
exemplary, given 
curriculum goal(s) 
and instructional 
strategies. 
 
Technology 
selection(s) are 
appropriate, but not 
exemplary, given 
curriculum goal(s) 
and instructional 
strategies. 
 
Technology 
selection(s) are 
marginally 
appropriate, given 
curriculum goal(s) 
and instructional 
strategies. 
 
Technology 
selection(s) are 
inappropriate, 
given curriculum 
goal(s) and 
instructional 
strategies. 
“Fit”  
 
(Content, pedagogy 
and technology 
together) 
 
Content, 
instructional 
strategies and 
technology fit 
together strongly 
within the 
instructional plan. 
 
Content, 
instructional 
strategies and 
technology fit 
together within the 
instructional plan 
 
Content, 
instructional 
strategies and 
technology fit 
together somewhat 
within the 
instructional plan 
 
Content, 
instructional 
strategies and 
technology do not 
fit together within 
the instructional 
plan. 
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